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01.   SUMMARY 

Briefly  stated,  the  objective  of  the  Air  Resources 
Branch's  Hazardous  Substances  Programme  (HASP)  is  to  increase 
the  efficiency  and  sensitivity  of  the  Ministry's  response 
to  real,  rather  than  conjectured  pollution  problems.   A  key 
intermediate  stage  in  attaining  this  objective  is  the  deter- 
mination of  a  detailed,  province-wide  inventory  for  a  select 
group  of  substances  which  are  used  in  significant  quantities 
in  Ontario  and  which  have  high  acute  or  chronic  toxicity. 
This  is  the  main  subject  of  this  report.   The  report  also  sum- 
marizes the  history  of  the  HASP  programme  and  the  nature  and 
course  of  its  future  stages. 

The  select  substances  on  which  inventory  data  are 
required  constitute  the  Hazardous  Substances  List  (HASL) . 
The  rationale,  scope,  and  description  of  this  list  are  given 
in  section  03.  of  the  report.   The  list  itself  is  given  in 
the  Hazardous  Substances  Handbook  which  is  section  05. of  the 
report.   In  view  of  the  fact  that  the  inventory  data  collec- 
tion requires  intimate  knowledge  of  industries  (type  and  dis- 
tribution) on  a  Regional  scale,  it  is  obvious  that  the  inven- 
tory information  could  only  be  provided  reliably  and  efficiently 
by  regional  personnel.   Accordingly,  sections  0  3  and  04  of  the 
report  suggest  procedures  by  which  the  inventory  can  be  ob- 
tained.  The  Hazardous  Substances  Handbook  (section  05) ,  which 
constitutes  the  bulk  of  the  report,  provides  background  inform- 
ation to  assist  in  collecting  inventory  data  and  most  import- 
antly, to  assist  in  estimating  actual  emissions. 

The  inventory  data  will  be  used  to  identify  a  small 
number  of  high  priority  substances  on  which  to  concentrate 
the  resources  and  eff^rtr  of  the  Ministry  of   the  SnvirofWfit. 
Thus,  the  main  responsibility  of  the  Technology  Development 
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and  Appraisal  Section  of  the  Air  Resources  Branch  will  be 
to  collect  and  process  all  relevant  information,  including 
the  inventory  data,  and  to  compile  the  priority  list.   A 
discussion  of  this  priority-setting  process  is  given  in 
section  04  of  the  report. 

02.   INTRODUCTION 

The  total  number  of  industrial  chemicals  to  which 
the  general  population  of  Ontario  may  be  exposed  is  enormous. 
According  to  a  recent  compilation  prepared  for  the  Air  Resources 
Branch  by  James  F.  MacLaren  Limited  (section  05.03)  there  are 
at  least  3000  chemicals  which  are  widely  used  by  Canadian 
industry  in  significant  quantities.   There  is  mounting  evi- 
dence that  several  of  these  chemical  substances  may  be  hazard- 
ous to  human  health  when  encountered  via  occupational  or  envi- 
ronmental exposure.   In  addition  to  their  inherent  toxicity, 
some  chemical  compounds  may  decompose  or  react  with  other 
substances  in  the  environment   to  produce  products  - 
of  high  toxicity.   This  may  occur  even  if  the  original  com- 
pounds are  relatively  harmless.   It  is  obvious  therefore  that 
a  rational  and  systematic  method  must  be  available  to  iden- 
tify and  assess  potential  problem  areas  in  the  environment 
which  may  arise  from  the  use  of  these  chemicals.   The  ulti- 
mate objective  is  to  be  able  to  recommend  or  implement  pre- 
ventative or  abatement  action  before  a  threat  is  posed  to 
the  community. 

Beginning  in  fiscal  year  1975-76  the  Technology 
Development  and  Appraisal  Section  of  the  Air  Resources  Branch 
has  been  authorized  by  Management  Board  of  Cabinet  to  initiate 
and  maintain  the  Hazardous  Substances  Programme (HASP) .   Undc;i 
this  programme,  potentially  hazardous  environmental  contimi- 


3  - 


nants  are  to  be  identified  and  assessed,  and  where  neces- 
sary, comprehensive  investigations  are  to  be  conducted 
on  specific  high-risk  pollutants.   This  programme  is  pro- 
jected to  extend  over  several  years. 

In  order  to  identify  high-priority  hazardous  subs- 
tances on  which  to  concentrate  Ministry  efforts,  it  is  neces- 
sary to  assess  the  amounts  of  each  substance  actually  emit- 
ted to  the  environment.   Clearly  this  assessment  need  only 
be  carried  out  relative  to  the  acute  and  chronic  toxic  effects 
of  each  substance,  arising  either  directly  through  inhalation 
or  indirectly  through  deposition  tto  soil  and  water.   This  im- 
portant point  allows  the  v^st  number  of  chemicals  used  in 
Ontario  to  be  initially  reduced  to  a  manageable  "short  list" 
of  substances  on  which  to  gather  detailed  data.   This  "short 
list",  called  the  Hazardous  Substances  List  (HASL) ,  is  the 
subject  of  this  report  and  is  given  in  section  05.01. 

In  lieu  of  costly  and  time  consuming  source  measure- 
ments, estimation  of  the  actual  amount  of  each  substance  on 
HASL  which  is  emitted  to  the  environment  requires  an  invent- 
ory of  the  quantity  of  the  substance  present  at  the  plant 
site,  and  an  approximate  emission  factor.   An  important  phase 
of  the  programme,  then,  is  to  accumulate  semi -quantitative, 
location-specific  inventory  data  on  the  HASL  substances  which 
may  be  emitted  to  the  environment. 

The  inventory  data  can  be  used  to  develop  a  prospect- 
ive, rather  than  retrospective,  approach  to  dealing  with  emis- 
sions of  hazardous  contaminants.   The  aim  of  HASP  is  to  gene- 
rate an  "action  list"  of  5  to  10  highest  priority  substances 
for  intensive  assessment  with  reqard  to   - 
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1.  Advice  to  Regions  on  necessity  for  abate- 
ment activities; 

2.  Adequacy  of  sampling  and  analytical  methods 
for  ambient  air  and  source  effluents;  need 
for  research  and  development  in  this  area; 

3.  Preparation  of  detailed  background  documen- 
tation in  support  of  (1)  and  (2)  above. 

4.  Development  of  rationale  for  environmental 
standards. 

It  is  expected  that  the  "action  list"  will  be  Region-specific; 
that  is,  each  Region  would  have  its  own  priority  list  of  subs- 
stances  which  require  intensive  activities.   In  this  regard, 
;he  feedback  of  inventory  data  from  each  Region  will  there- 
fore be  considered  separately  by  TDA  in  setting  Regional 
priorities  and  in  the  course  of  developing  an  overall  list 
of  Ministry  priorities.   It  is  also  expected  that  priority 
setting  will  be  a  dynamic  process,  and  that  priorities  will 
undergo  continual  re-evaluation  and  re-ordering,  on  the  basis 
of  the  information  which  is  submitted  to  TDA  by  the  Regions 
and  of  the  latest  results  of  research.   Decisions  on  reorder- 
ing of  priorities  will  be  communicated  back  to  the  Regions. 
Thus,  the  successful  operation  of  the  programme  will  depend 
upon  feedback  between  the  Regions  and  TDA  and  on  a  conti- 
nuing basis.   This  should  lead  to  optimum  refinement  of  prior- 
ities and  dedication  of  manpower. 

The  HASP  programme  has  already  produced  several  com- 
prehensive reports  on  a  few  hazardous  airborne  substances, 
principally  asbestos  and  vinyl  chloride. 

In  order  to  coordinate   and  oversee  activities  asso- 
ciated with  the  Hazardous  Substances  Programme,  the  Execu- 
tive Committee  of  the  Ministry  has  approved  the  formation 
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of  a  Hazardous  Substances  Committee (HASC) .   The  terms  of 
reference  of  HASC  will  be 

1.  To  provide  an  inter-ministerial  forum  for: 

a)  the  identification  and  assessment  of 
potentially  hazardous  materials  on  the 
basis  of  information  provided  by  the 
Ministry  of  Health,  other  health  protect- 
ion agencies,  and  other  sources ; 

b)  the  evaluation  of  reports  or  summaries 
on  process  and  control  technology,  sam- 
pling and  analytical  techniques,  sources 
and  source  strengths  of  hazardours  mater- 
rials;  which  have  been  prepared  with  the 
assistance  and  cooperation  of  other  branches 
or  agencies; 

c)  the  discussion  and  preparation  o5  recommen- 
dations to  Ministry  of  the  Environment 
management  for  action  on  actual  or  poten- 
tial problems, 

2.  To  provide  advice  to  environmental  standards- 
setting  committees  on  hazardous  substances; 

3.  To  coordinate  and  expedite  the  flow  of  scienti- 
fic and  technical  information  on  hazardous 
substances. 

HASC  will  be  composed  of  representatives  from 
each  of  the  following  branches  and  divisions: 

Air  Resources  Branch 

Water  Resources  Branch 

Laboratory  Services  Branch 

Pollution  Control  Branch 
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Regional  Operations  Division 

Environmental  Health  Section, 
Ministry  of  Health 


Additional  information  about  the  formation  and 
activities  of  this  committee  will  be  forthcoming. 

03.   PROGRAMME  OVERVIEW 


03.01.   Scope 

It  is  important  to  state  the  working  definition 
^f  the  phrase  "hazardous  substance".   For  the  purpose  of  this 
programme,  the  Air  Resources  Branch  is  concerned  primarily 
with  industrial  emissions  of  specific  chemical  compounds. 
A  hazardous  substance   is  taken  as  one  which  poses  an  iden- 
tifiable threat  to  community  health  in  the  quantity  in  which   ~ 
it  is  emitted  to  the  environment.   Thus,  although  a  substance 
may  be  highly  toxic  to  humans,  it  is  not  hazardous  unless 
there  is  an  opportunity  for  exposure.   In  this  context,  the 
concept  of  "harmful  quantity"  has  been  widely  used.   This 
is  the  quantity  which  will  produce  an  adverse  effect  on  an 
individual  receptor.   That  is,  a  substance  should  not  be 
considered  "hazardous"  unless  it  is  normally  emitted  in  harm- 
ful quantity  somewhere  in  Ontario. 

Information  gathered  during  this  programme  is  to 
be  used  to  assess  adverse  effects  on  health  of  the  general 
human  population  due  to  chemical  substances  emitted  by  manu- 
facturing and  processing  industries.   The  harmful  quantity    - 
of  a  pollutant,  then,  may  be  referred  either  to  the  local 
community  surrounding  the  emitting  plant  or  to  a  much  larger 
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receptor  population  depending  on  the  nature  of  the  chemical 
substance  and  the  degree  of  transport. 

A  substance  is  to  be  considered  hazardous,  then, 
if  its  typical  short  term  or  long  term  (depending  upon  its 
toxic  properties  and  persistence)  concentration  in  the  vici- 
nity of  a  receptor  population  is  sufficient  to  cause  adverse 
health  effects  to  any  member  of  the  community.   The  emphasis 
is  on  harm  which  may  arise  from  typical,  low-level  concentra- 
tions which  persist  over  critical  periods  of  time  and  not  on 
atypical  crisis  situations  such  as  accidents  or  spills. 

It  should  be  noted  that  the  range  of  influence  of 
a  source  may  extend  well  beyond  the  immediately  adjacent 
community  for  tens  or  even  hundreds  of  kilometers,  depending 
upon  the  nature  of  the  emitted  substances  and  prevailing 
meteorological  and  hydrological  conditions  and  disposal  practices 

Entries  on  the  Hazardous  Substances  List  (HASL)  should 
properly  be  referred  to  as  "potentially  hazardous",  since  we 
do  not  yet  know  whether  these  materials  are  emitted  in  harmful 
quantities  in  Ontario. 

The  primary  basis  for  action  in  controlling  environ- 
mental    contaminants  is  their  direct  or  indirect  effect  on 
human  health.   Secondary  concerns  are  effects  limited  to  ani- 
mals, vegetation,  materials,  etc.   In  order  to  establish  a 
tractable  preliminary  "short  list"  of  potentially  hazardous 
substances,  namely  HASL,  it  was  decided  to  use  two  criteria: 
severity  of  human  health  effects  through  inhalation  and  the 
extent  of  usage  and  production.   A  rough  ranking  index  was 
calculated  as  the  ratio  of  the  fcotfJ  ajROVfit  of  subs  tan  ee> 
used  or  produced  in  Canada  to  the  Ontario  Occupational  Health 
Guideline  concentration  (Threshold  Limit  Value)  for  that  subs- 
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tance.   The  amounts  used  or  produced  in  Canada  were  com- 
piled by  J.F.  MacLaren  Ltd.  in  a  1974  report  to  Environ- 
ment Canada  {Reference  2  of  section  05.05)  and  for  the 
Air  Resources  Branch  in  the  1976  data  base  compilation 
(section  05.03).   These  amounts,  of  course,  do  not  neces- 
sarily bear  any  specific  relationship  to  the  amounts  used 
or  produced  in  Ontario,  but  they  provide  the  only  reason- 
able estimates  of  usage  available  to  us  at  this  time. 

The  Hazardous  Substances  List  (HASL)  which  is  pre- 
sented in  section  05.01  of  this  report  consists,  therefore, 
of  those  substances  for  which  an  Occupational  Health  Guide- 
line (TLV)  has 'been  published  and  for  which  a  recent  semi- 
quantitative estimate  of  Canadian  usage  is  available.   In 
addition,  some  substances  have  been  added  to  HASL  for  which 
no  usage  data  are  avialable  but  which  are  thought  to  be 
used  in  large  volume  in  Ontario  and  whose  toxicity  to  humans 
is  known  or  believed  to  be  significant  in  low-dose,  chronic 
environmental  exposures.   Another  group  of  substances  which 
are  known  carcinogens  have  been  included  without  regard  to 
potential  occurrence  in  Ontario  but  for  which  inventory  data 
collection  is  important. 

Entries  on  HASL  have  been  selected,  somewhat  subject- 
ively, on  the  basis  of 

1.  Severe  health  effects. 

2.  Quantity  present. 

3.  Likelihood  of  entering  the  atmosphere  in 
harmful  amounts. 

4.  Persistence  in  the  atmosphere. 


} 
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The  initial  basis  toward  airborne  contaminants; 
necessitated  by  the  data  base,  will  be  removed  as  other 
branches  become  more  involved  in  the  programme.   The  ratio- 
nale behind  the  selection  and  categorization  (priority 
assignment)  is  discussed  in  section  03.03  below. 

A  "short  list"  such  as  has  been  drawn  up  cannot 
pretend  to  be  an  exhaustive  compilation  of  all  potentially 
serious  chemical  hazards  to  public  health.   HASL  is  an  attempt 
to  focus  attention  within  the  Ministry  on  those  substances 
which  are  implicated  by  current  information  as  likely  conta- 
m:  lants  near  industrial  sites  in  Ontario.   The  list  is  be- 
lieved to  contain  most  chemical  substances  which  may  present 
contamination  problems  in  the  future.   Completeness  of  HASL 
will  improve  as  feedback  from  the  field  allows  additions 
and  deletions  to  be  made.   This  fact  underscores  the  import- 
ant role  to  be  played  by  the  Ministry's  Regional  Offices. 

The  Hazardous  Substances  List,  then,  should  serve 
as  a  reliable  guide  to  the  industrial  chemicals  or  families 
of  industrial  chemicals  for  which  data  to  assess  emissions 
of  the  industrial  sector  in  Ontario  will  be  required. 

The  Hazardous  Substances  List  and  Handbook  are  the 
precursors  of  a  detailed  localized   inventory  of  (1)  quantity 
of  a  given  substance  present  at  a  site,  (2)  the  identity 
and  location  of  the  user  together  with  information  on  the 
industrial  process  involved,  and  (3)  an  estimate  of  the  quan- 
tities of  substances  present  which  are  emitted  to  the  environ- 
ment. ,   Inventory  data  will  be  generated  from  direct  contact 
inquiries  by  District  Officers  of  appropriate  industries 
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in their  districts.   Certain  data,  as  outlined  in  a  sub- 
sequent section,  are  provided  in  the  Handbook  for  assist- 
ing District  Officers  in  identifying  types  of  plants  at 
which  a  substance  might  be  expected  to  be  found. 

Not  all  substances  in  the  list  and  Handbook  will 
occur  in  all  Regions.   Regional  and  District  personnel 
must  use  their  best  judgement  based  on  experience  and  accu- 
mulated knowledge  of  their  locales  to  sort  out  which  of  the 
entries  on  the  list  to  pursue.   It  is  very  likely  that  each 
Region  will  discover  large  volume,  potentially  hazardous 
chemicals  which  have  been  omitted  from  HASL.   This  is  inevi- 
table, and  such  information  will  be  incorporated  in  revised 

■ 

versions  of  the  list. 

03.02   Background 

A  preliminary  list  of  potentially  hazardous  air- 
borne contaminants  was  drawn  up  in  1974  on  the  basis  of  re- 
plies to  a  questionnairesent  to  major  air  pollution  regu- 
latory agencies  in  North  America.   These  agencies  were  asked 
to  list  those  substances  or  classes  of  substances  which  were 
(1)  regulated,  (2)  scheduled  for  regulation,  or  (3)  under 
study  in  their  respective  jurisdictions.   The  list  which 
was  compiled  from  these  replies  contained  52  chemicals  or 
general  classes  of  chemicals  and  was  not  specific  to  usage 
or  potential  emissions  in  Canada  or  Ontario. 

In  order  to  evaluate  the  hazard  potential  in  Ontario 
of  the  substances  on  the  above  list,  the  following  steps  were 
taken  during  13  75/7G: 

1.   The  list  of  52  substances  was  circulated 
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to  the  six  Regional  Offices  for  comments 
and  for  a  preliminary  indication  of  their 
current  priorities  with  respect  to  materials 
on  this  list  which  were  known  to  be  used  or 
produced  by  industries  in  their  Region.   Re- 
plies were  received  from  all  Regions. 

2.  An  intensive  survey  of  the  literature  (both 
open  and  limited  circulation)  was  undertaken 
to  provide  the  information  necessary  to  assess 
(a)  current  knowledge  of  human  health  effects 
of  substances  on  the  list,  (b)  Ministry  capa- 
bility to  sample  for  and  analyse  contaminants 
of  interest,  (c)  potential  sources  and  emis- 
sion factors,   A  file  of  copies  of  relevant 
documents  was  established  for  each  of  the  52 
substances.   A  card  subject  index  was  prepared 
for  all  documents  in  the  file. 

3.  James  F.  MacLaren  Ltd.  were  contracted  to  com- 
pile a  computer-compatible  data  base  of  inform- 
ation on  selected  industrial  chemicals  known 
or  supposed  to  be  used  in  Ontario.   This  data 
base  (section  05.03)  comprises  about  3000 
individual  chemical  compounds,  covering  essen- 
tially all  of  the  52  substances  of  the  original 
list. 

A.      On  the  basis  of  the  MacLaren  data,  a  short 
list  (HASL)  was  drawn  up,  as  outlined  above, 
with  respect  to  TLV's  and  Canadian  usage. 
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03.03  Description  of  the  Hazardous  Substances  List: 

In  an  attempt  to  prioritize  the  HASL,  substances 
have  been  placed  in  one  of  three  categories.   All  entries 
on  the  List  have  been  selected  because  of  their  severely 
toxic  (human  health)  effects  at  low  to  moderate  dosage 
(expected  environmental  doses) . 

Category  A  comprises  those  substances  which  are 
judged  capable  of  causing  irreversible  acute  response  or 
chronic  illness  as  a  result  of  a  single  or  brief  exposure 
to  a  relatively  small  quantity  (low  dose) .   Substances  in 
this  category  should  be  considered  of  highest  priority. 

Category  B  includes  those  substances  which  may 
cause  chronic  health  effects  as  a  result  of  exposure  to  a 
low  concentration  (typical  of  environmental  exposure)  over 
a  long  period  of  time.   These  health  effects  include  carci- 
nogenesis, mutagenesis,  teratogenesis,  neuropathy,  etc. 
Substances  in  this  category  should  be  considered  high  priority. 
The  subgroup  within  Category  B  which  are  termed  "carcinogens" 
consists  of  substances  which  are  recognized  by  the  U.S. 
Occupational  Safety  and  Health  Administration  (OSHA)  and 
other  regulatory  agencies  to  be  carcinogenic  in  man. 

Category  C  includes  substances  which  have  known 
moderate  to  high  acute  (single  or  brief  large  dose)  toxi- 
city but  which  have  low  chronic  toxicity  or  short  environ- 
mental persistence  (measured  or  conjectured) .  Substances 
in  Category  C  are  more  often  considered  hazardous  in  the 
event  of  a  spill  which  might  create  a  large  local  concen- 
tration over  a  short  period  of  time.   In  this  context 
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they  have  been  and  continue  to  be  the  prime  concerns  of 
the  Contingency  Planning  Section,  Pollution  Control  Branch. 
Many  of  the  substances  in  this  category  persist  for  relatively 
short  periods  of  time  in  the  environment  because  of  their 
high  chemical  reactivity.   Persistent  substances  in  this  cate- 
gory are  not  thought  to  produce  chronic  health  effects  on  the 
basis  of  current  information. 

Within  a  category,  substances  are  listed  in  order 
of  decreasing  estimated  usage.   This  is  intended  to  give  a 
rough  priority  to  the  substances.   Several  important  classes 
of  substances  have  been  om'tted  from  HASL  in  order  to  keep 
the  scope  of  the  project  within  manageable  limits.   These 
classes  are  discussed  below. 

Section  05.01.04  consists  of  a  modified  and  short- 
ened version  of  HASL  which  was  compiled  by  an  ad  hoc  commit- 
tee of  representatives  from  the  Ministries  of  Environment, 
Health,  Labour,  and  Natural  Resources  in  September,  1976. 
This  revised  list  was  sent  in  response  to  a  request  from 
Environment  Canada  (Environmental  Contaminants  Control 
Branch)  and  was  presented  as  the  Ontario  Government's  list 
of  priority  chemical  substances. 

"Common"  or  well-known  pollutants,  such  as  vinyl 
chloride,  asbestos,  polychlorinated  biphenyls,  etc.  have  been 
excluded  from  the  HASL  because  detailed  emission  inventory 
data  have  been  gathered  already  or  are  in  the  process  of 
being  collected  as  a  result  of  earlier  requests.   Brief 
summaries  of  pertinent  data  on  these  substances  have  been 
included  in  section  05.04  oi  the  Handbook.   other  common 
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hazardous  pollutants,  such  as  sulphur  dioxide,  which  are 
monitored  routinely  in  the  Ontario  Air  Quality  Network  are 
not  treated  at  all  in  HASP,  although  they  are  important 
in  on-going  Ministry  programmes. 

Phytotoxicants  have  been  excluded  because  of  the 
specialized  nature  of  research  in  this  area  -  very  few  indus- 
trial chemicals  have  been  evaluated  for  toxic  effects  on 
vegetation  and  even  fewer  have  been  identified  as  phytotoxic. 
Other  than  the  common  air  pollutants,  ethylene  and  boron 
compounds  are  the  major  known  phytotoxic  materials  of  import- 
ance in  Ontario  industry-   As  the  project  develops  and  more 
information  becomes  available,  this  category  will  be  included. 
For  the  present',  the  survey  will  concentrate  on  substances 
with  severe  human  health  effects. 

In  the  same  context,  substances  whose  environmental 
effects  are  primarily  as  odours  or  in  soiling  and  corrosion 
of  materials  have  not  been  included  in  the  List. 

Pesticides  and  herbicides  have  not  been  included 
in  this  survey  of  potentially  hazardous  pollutants  because 
their  mode  of  usage  precludes  a  straight  forward  inventory 
of  emissions  and  because  they  are  the  prime  interest  of  the 
Pesticides  Control  Section  which  is  responsible  for  admi- 
nistering their  licensing,  distribution  and  use  under  the 
Pesticides  Act.   They  are  definitely  important  as  pollutants 
because  of  their  mode  of  application (spraying)  and  their 
persistence,  but  again,  it  is  difficult  to  include  them  within 
the  scope  of  the  present  survey,  since  the.  important  route 
of  entry  into  the  environment  is  not  likely  to  be  from  well- 
defined  industrial  sources,  that  is,  manufacturers. 
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03.04.   Description  of  Hazardous  Substances  Handbook 

The  Handbook  consists  of  the  Hazardous  Substances 
List  (section  05.01)  and  various  supplementary  materials 

(sections  05.02  to  05.05)  which  are  intended  to  provide 
background  information  to  assist  in  collecting  inventory 
data  and  assessing  potential  emissions.   The  data  sheets 

(section  05.05)  provide  only  very  basic  information.   These 
sheets  are  not  exhaustive  compilations  of  recent  scientific 
findings  but  are  instead  summaries  of  a  few  pertinent  data 
from  standard  reference  sources.   Comments  based  on  the 
Special  Studies  Unit's  reading  of -the  current  literature 
ana  on  the  extensive  files  accumulated  since  the  start  of 
the  programme  have  been  added  to  the  data  sheets  to  indicate 
important  aspects  or  to  place  the  given  information  in  context, 

As  an  aid,  to  tracking  down  the  locations  of  quanti- 
ties  of  chemicals,  the  industrial  sectors  in  which   they  are 
likely  to  be  found  are  listed,  both  on  the  data  sheets  (sec- 
tion 05.05)  and  the  Industrial  Sector  Table  (section  05.02). 
Estimates  of  the  relative  quantities  of  a  substance  present 
in  each  of  several  industries  are  given  wherever  possible. 
It  must  be  emphasized  that  these  data  are  merely  guides  for 
planning  an  approach  to  assembling  an  inventory.   Detailed 
information  of  this  sort  is  not  readily  available,  and  one 
of  the  prime  reasons  for  conducting  the  project,  of  course 
is  to  obtain  good  data  on  use  and  distribution  of  hazardous 
substances  in  the  Province. 

The  various  sections  of  the  Handbook,  particularly 
the  Industrial  Sector  Table  (section  05.02),  provide  suggest- 
ions on  specific  chemical  compounds  cf  the  general  clcn.oaL^l 
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(metallic)  substances  on  the  HASL  which  are  of  concern  be- 
cause of  their  suspected  use  in  Ontario.   However,  these 
should  not  be  considered  restrictive.   These  chemicals,  then, 
should  provide  a  starting  point  in  concentrating  attention 
in  the  initial  stages  of  the  survey,  but  as  the  project  deve- 
lops (over  a  period  of  several  years)  it  is  hoped  that  all 
toxic  chemicals  used  in  large  quantity  by  Ontario  industry 
will  be  inventoried. 

04.   USE  OF  HAZARDOUS  SUBSTANCES  LIST 
04  01.   Inventory  Gathering 

As  stated  earlier,  a  detailed  inventory  is  requested 
for  each  substance  on  HASL.  This  is  an  important  phase  of  the 
overall  Hazardous  Substances  Programme  and  is  designed  to  pro- 
vide the  following  key  information. 

1.  The  quantity  of  a  given  substance  present  at 
a  site. 

2.  The  identity  and  location  of  the  user  inclu- 
ding the  specific  industrial  applications 
and  processes. 

3.  An  estimate  of  the  quantity  of  the  substance 
actually  emitted  to  the  environment  (source 
strengths  or  emission  factors) . 

Since  substances  in  Category  A  have  high  acute  and  chronic 
toxicity,  they  should  receive  first  attention  in  approaching 
local  industries.   Category  B  substances,  which  include  many 
proven  or  suspected  carcinogens,  should  also  command  atten- 
tion.  Relative  priorities  have  been  given  to  the  substances 
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within  each  category,  based  on  approximate  usage  data,  but 
each  Region  will  wish  to  arrive  at  its  own  ordering  scheme 
based  on  local  usage.   It  should  also  be  reiterated  that  the 
Hazardous  Substances  List  is  not  intended  to  be  exhaustive 
or  exclusive.   The  specific  compounds,  particularly  of  the 
metallic  elements,  which  are  given  in  the  Industrial  Sector 
Table  (section  05.02)  are  of  concern  because  of  their  sus- 
pected use  in  Ontario, but  they  are  only  suggestions  of  compounds 
to  pursue.   Under  the  HASP  programme,  TDA  is  interested  in 
obtaining  inventory  and  other  information  on  any  substances 
whxch  the  Regions  view  with  concern. 

The  Special  Studies  and  Programme  Planning  Unit  of 
TDA  has  prepared  a  check  list  which  is  intended  to  provide 
a  recommended  format  for  collecting  and  reporting  the  invent- 
ory data.   This  check  list  is  reproduced  in  Section  05.02.03 
of  this  report. 

The  Technology  Development  and  Appraisal  Section 
will  be  responsible  for  collecting  and  processing  the  invent- 
ory data  from  all  six  Regions.   The  data  on  the  quantity  of 
a  given  substance  present  at  a  site,  and  the  identity  and 
location  of  the  user  (#1,  2  above)  should  be  reported  as  soon 
as  they  are  gathered,  and  should  not  be  delayed  until  the 
estimate  on  the  actual  emissions  (#3  above)  is  complete. 
These  inventory  data  will  be  compiled,  along  with  source  test 
results  obtained  by  the  Source  Testing  Unit  of  TDA,  in  a  com- 
puterized system  so  that  all  data  will  be  immediately  acces- 
sible.  Some  of  the  information  which  is  sought  is  already 
available  in  the  form  of  Section  84  (Environmental  Protection 
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Act)  reports  and  other  documents  associated  with  Environmental 
Approvals  certificates  for  new  or  recent  plant  construction. 
Some  fragmentary   data  of  this  sort  have  been  provided  to 
the  Contingency  Planning  Section  of  the  Ministry  and  to  Envi- 
ronment Canada  as  part  of  various  hazardous  substance  invent- 
ories which  have  been  carried  out. 

It  is  also  anticipated  that  eventually  the  programme 
will  be  broadened  to  include  information  of  more  direct  use  to 
the  Water  Resources,  Pollution  Control  and  Environmental  Appro- 
vals Branches  of  the  Ministry.   It  is  recognized  that  environ- 
mental problems  are  not  confined  to  a  single  medium,  but  are 
of  course  multi-media  problems  encompassing  air,  water,  soil, 
solid  waste,  etc.   This  fact  should  be  kept  in  mind  while  gather- 
ing and  supplying  inventory  data. 

An  important  aspect  of  the  overall  HASP  programme,     - 
particularly  information  processing,  will  be  the  feedback  mecha- 
nisms whereby  update  information  on  the  programme  will  be  com- 
municated between  TDA  and  the  Regional  Offices.  Feedback  from 
TDA  will  take  the  form  of  newsletters  and  revised  data  sheets 
to  be  inserted  in  the  Hazardous  Substances  Handbook.   The  for- 
mat of  the  various  sections  of  the  Handbook  has  been  designed 
so  that  this  could  be  carried  out  in  a  consistent  manner 
(for  details,  see  Explanatory  Notes,  section  05.06).   The 
communication  will  include  notification  of  priority  setting 
(both  on  Regional  and  overall  Ministry  levels)  and  changes 
in  priorities,  additions  to  the  Hazardous  Substances  List, 
research  and  development  results  relevant  to  environmental  con-  _ 
taminants,  as  well  as  information  on  other  matters  pertinent 
to  HASP. 
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A  mailing  list  will  be  maintained  and  all  revisions 
and  additions  to  the  Handbook  will  be  circulated  to  all  par- 
ties.  Revisions  and  additions  to  the  Handbook  will  be  dated. 

04.02   Priority  Setting 

The  information  obtained  from  the  Regions  under 
this  phase  of  the  HASP  programme  will  be  used  to   generate 
a  Region-specific  "action  list"  of  5-10  highest  priority 
substances  for  intensive  background  information  collection 
and  assessment.   However,  the  inventory  information,  particu- 
larly the  estimated  actual  emissions  of  each  HASL  substance 
is  not  the  only  input  to  be  used  in  this  priority-setting 
process.   Two  important  criteria  in  addition  are  the  speci- 
fic health  hazards  associated  with  each  substance  and  the 
population  which  may  be  affected.   The  responsibility  for 
this  assessment  and  priority-setting  will  be  assumed  initially 
by  TDA.   The  Hazardous  Substances  Committee  will  have  the 
ultimate  priority-setting  responsibility.   The  progress  achieved 
in  the  setting  of  priorities  will  be  communicated  to  the  Re- 
gions as  described  in  section  04.01. 

It  is  anticipated  that  each  substance,  identified 
by  the  "action  list"  as  high  priority,  will  be  the  subject  of 
a  comprehensive  background  study  and  report.   Various  aspects 
of  a  specific  pollutant  may  need  to  be  investigated  or  summa- 
rized.  These  may  include: 

1.  Physical  and  chemical  properties. 

2.  Potential  sources  of  atmospheric  emissions. 

3.  Process  ?nd  control  technolo""  for  reducing 
emissions. 
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4.  Available  sampling  methods  and  analytical 
techniques  and  detection  limits.   Research 
and  development  needs  in  this  area  are  to 
be  identified. 

5.  Nature,  persistence,  and  fate  of  the  pollu- 
tant in  the  atmosphere. 

6.  Environmental  impact  taking  into  account 
health  effects,  population  affected,  phyto- 
toxicological  effects,  and  soiling,  corro- 
sion, and  odor  characteristics. 

In  particular,  source  testing  programs  or  ambient  monitoring 
programs  may  be  recommended.   Thus,  in  keeping  with  the  ulti- 
mate objectives  of  the  HASP  programme  as  stated  in  the  Intro- 
duction, the  Ministry  of  the  Environment  will  attempt  to  anti- 
cipate future  problems  before  they  reach  a  critical  stage. 


05.   HAZARDOUS  SURSTAflCFS  HANDBOOK 


Ob. 01    Hazardous  Substances  List 


Category  A  Compounds 
05.01.01 

Lead  and  Lead  Compounds* 

Nickel  and  Nickel  Compounds* 

Cobalt  and  Cobalt  Compounds* 

Maleic  Anhydride 

Cadmium  and  Cadmium  Compounds* 

Mercury  and  Mercury  Compounds* 

Chromium  and  Chromium  Compounds* 

Chrome  Pigments  (e.o.,  Lead  Chromates) 

Barium  and  Barium  Compounds* 

Selenium  and  Selenium  Compounds* 

Antimony  and  Antimony  Compounds* 

Arsenic  and  Arsenic  Compounds* 

Acryl amide 

Tellurium  and  Tellurium  Compounds* 

Phosphorus 

Chlorine  Dioxide 

Beryllium  and  Beryllium  Compounds* 

Hydrocyanic  Acid 

Vanadium  and  Vanadium  Compounds* 

Toluene  -  2,4  -  Diisocyanate 


*  Sec  Industrial  Sector  Table  {Section  np>. 0?) 


Cateoorv  f;  Compounds 

Qb.m.m  l 

Kerosene 

Aspfwll 

Sulfuric  Acid 

Copper  and  Copper  Compounds* 

Benzene 

Carbon  Black 

Iron  and  Iron  Compounds* 

Hydrogen  Chloride 

Nitric  Acid 

Toluene 

Ani 1 ine 

Xylenes 

Styrene  Monomer 

Phenol 

Carbon  Tetrachloride 

Phthalic  Anhydride 

Molybdenum  and  Molybdenum  Compounds* 

ethylene  Oxide 

Phosphoric  Acid 

Ethyl  Chloride 

Vinyl  Acetate  (Monomer) 

Zinc  and  Zinc  Compounds* 

Ethylene  Dibromide 

Hydrogen  Fluoride  (Hydrofluoric  Acid) 

Methyl  Chloride 

Vinylidene  Chloride 

Magnesium  and  Magnesium  Compounds* 

Chlorobenzene 

Manganese  and  Manganese  Compounds* 
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Category  B  Compounds  (cont'd) 


Trichloroethylene 

Naphthalene 

Chloroform 

Methylene  Chloride 

p  -  Dlchlorobenzene 

Cresols 

Oxalic  Add 

Morphollne 

Cyanogen 

Carcinogens 

2  -  Acetyl  ami nofluorene 
4  -  Ami nobl phenyl 
Benzidine  (and  Its  salts) 

3.3  -  Dlchlorobenzidlne  (and  Its  salts) 
Dimethyl  ami noazobenzene 
Naphthylamlne  (A  and fl ) 

4  -  NUroblphenyl 
N  -  Nitrosodi methyl amine 
ft  -  Proplolactone 
bis  -  Chloromethyl  Ether 
Methyl chloromethyl  Ether 

4.4  -  Methylene  (bis)  2  -  Chloroanlline 
Ethylenimine 

Dimethyl  Sulfate 

Hexavalent  Chromium  compounds  (Chromates) 


Category  B  Compounds  (cont'd) 

Additional  Hydrocarbons  and  Chlorinated  Hydrocarbons  (no  Canadian  usage  data  is 

_..  ,    n.    ,.   .  .  available) 

Ethylene  Dichlonde 

Tetrachloroethylene 

1,1,1  -  Trichloroethane 

Chloroprene 

Ethyl  Benzene 

Cumene 

Coal    Tar  and  Pi  ten 

Creosote 


See  Industrial  Sector  Table  (Section  05.0?) 


0!>.01.03  Category  C  Compounds 

Compounds  with  Low_  Chronir  Inhalation  Toxicity 
or  ^hnrt  Ati'ior>nhpric  Persistence 

Titanium  lioxidp 

rhlorinr 

Ammonia 

Formaldehyde- 

Acetalttchyria 

Vpt.it  Acirl  f Glacial } 

Fthanolaminns 

codium  Cyanide 

Pcntaeryt.hritol 

Acryloni  t.rile 

Amonium  Chloride 

Formic  Acid 

'!'T,orcinol 

nibutyl  Phthalate 

Acetonitrile 

Iodine 

Sodium  Fluoride 

Carbon  Disulfide 

Phosqene  (Carbonyl  Chloride) 

Phnsphinp 


05.01.04     Pntnrln  Minliil.ru ;.-Lof  Fnvl  rnnnont  ,H.-qth  ov V *■  •    *<'/  1 0 

lii]^lii'-~iiLiL-fl-ii.1.LllL!-LJl-'"'"»',c<v^  .  1'r  j  »r  i  t.y 
ChvnicaL  Liubstanct-B 


List  A  Substances  requiring  immediate  detailed  study 
'  (Ranking  not  intended) 

Lead  and  lead  compounds* 

Nickel  and  nickel  compounds  (especially  nickel  ca'rbonyl)* 

Mercury  and  mercury  compounds* 

Chromium  and  chromium  compounds  (especially  chromates)* 

Arsenic  and  arsenic  compounds* 

Cadmium  and  cadmium  compounds* 

Asbestos  and  other  mineral  fibres 

Polychlorinatcd  biphenyls  (commercial  mixtures) 

Vinyl  chloride 

Polycyclic  aromatic  hydrocarbons  (es  listed,  but  see  attached  letter) 

Radionuclides  (226_   230™.     „  , 

Ra,  J  Th,  radon  +  daughters) 

List  B  Potentially  dangerous  substances  to  be  selected  for  surveys 
under  the  Environment  Contaminants  Act 
(Ranking  not  intended) 

Selenium  and  selenium  compounds* 

Cobalt  and  cobalt  compounds* 

Barium  and  barium  compounds* 

Antimony  end  antimony  compounds* 

Acrylamlde 

Tellurium  and  tellurium  compounds* 

Chlorine  dioxide 

Beryllium  and  beryllium  compounds* 

Hydrocyanic  acid 

Vanadium  and  vanadium  compounds* 

Toluene  -2,U-diisocyanate 

Aromatic  hydrocarbons 

benzene 

xylene 

cumenes 

ethyl    benzene 

toluene 

styrene 
Phenols  (as  listed) 
Chlorinated  and  brominated  hydrocarbons 

carbon  tetrachloride 

ethyl  chloride 

methyl  chloride 

vinylidene  chloride 

trichlorcthylene 

chloroform 

methylene  chloride        , 

ethylene  dichloride 

tetraehloroethylene 

1,1,1-trichloroethane 

chloroprcne 

ethylene  dibromide 

chlorinated  naphthalenes 

bexachlorobutaoiene 

chlorobenzene 

hexachlorobenzene 
Phthalie  esters 

Manganese  and  manganese  compounds* 
Kcrcaptana 


Phytotoxi cants 
ethylene 


*  Chemical  forn  t0  be  specIflcd 
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"Ccvrcino^n:-."     (Similar  to  lists  of  U.K, 
carcinocotjj) 


U. 


end  TLV  rcrulatod 


hydrazine*** 

o-dianisidine*** 

magenta*** 

auraminc*** 

l»,l«*-Liothylene  (bis )g-chloroaniline  (MOCA)** 

3»3'-dichlorobenzidine  (and  salts)** 

2-acetylaminofluorene 

U-aninobiphenyl 

benzidinc(and  salts) 

dimethylaminoazobenzene 

napthylanine  (  oC  -  and  &-) 

i»-nitro  biphenyl  r 

N-rnitrosodinethylamine 
,/5-propiolactone 

bis-chloronethyl  ether 

methylchloromethyl  ether 

ethyl en i mine 

dimethyl  sulphate 
propane  sultone       , 


**  Known  extensive  usage  in  Ontario 
***  Known  to  be  used  in  Ontario  but  information  not  available  on 
extent  of  usage. 


Pesticides 

Of  those  pesticides  listed  in  the  preliminary  DOE/ITHW  list, 
only  chlordane  is  used  to  any  extent  in  Ontario;  the  problem 
is  seen  to  be  primarily  one  of  disposal.  It  is  recommended 
that  the  number  of  registered  pesticides  be  reduced  and  that 
more  extensive  "effects"  research  be  done  on  the  limited  number 
Of  pesticides.  Release  of  pesticides  to  the  environment  can 
probably  be  controlled  through  federal  and  provincial  pesticides 
legislation. 

folyeyclte  *ro»»Ue 
•  .  hydrocarbons  »nd  derivatives 


hrowl  fitted  phenols 
chlorlaited  phenols: 


•■tfinccne 


-O-chlorcphrnol 
>!,4-(!lehloro?henol 
>pcnUchlororhcnol 
'tttrtchlorcphenel 


>  t,4'dl«eth]r1p)ieno1 

>  nttrophenoll :     PCftcni  tror»icr,nl 

J.4-dirlr'0;irr.3) 
dlnltrotresol 

>  crtsoH:    cMormutd  cmoIs 
<  crtiyllc  id(J 

creosote 

Mphtholsi  •  chloHntted 

.  -  fcro*ln*ted 


•  |i*fMlnthr*cfnes 

•  S,10-dlphenyUnthriceoe 


tfriyitnei  (bertfophemnthrene) 


flvorcMt 

•  etc tyl jmf no ftuo re ne 

•  beMO  (j)  fluortnc 

flwrinthene' 

•  bcntofluortnthent 

Mphthilcnes 

-  cMorlmted 

•  bromlnited 

-  i.cthylnapi)unj~.er,e 

•  tcctoAtphti^tenc 

phemnthrene 

-  2-*ethy1phen*nthrene 

ptryUnt 

•  bentoperylent 

Wrrtne 

•  Mthyl  pyrene 
*-  ben/o(*.t>)pyrtnc 

>  dlbtniopyrer* 

•  Iftdenop/rcnet 

05.02   Chemical  Usage  Identified  by  Industrial  Sector 


d'j. 02.01  Code  for  Industrial  Sectors 


CODE 
NUMBER 

1-6 

1 


5 
6 

7 
8-12 

8 

9 
10 
11 

12 

13 


15 


INDUSTRY  TYPE 

INORGANIC  CHEMICALS 
Industrial  Gases 

Chlor-Alkalt 

Electrolytic 

Sulphur  and  Sulphuric 
Add. 

Other  Inorganic 
Total  Inorganic  Use 

ORGANIC  CHEMICALS 
MISCELLANEOUS  CHEMICALS 

Explosives 

Pesticides 
Photographic 
Other  Miscellaneous 

Total  Miscellaneous 

IRON  AND  STEEL 

POWER 
REFINERIES 


COMMENTS 


Establishments  producing  gases 
such  as  oxygen,  nitrogen,  hydrogen, 
and  carbon  dioxide. 

Establishments  producing  chemicals 
such  as  soda  ash,  caustic  soda,  and 
chlorine. 

Establishments  producing  chemicals 
by  the  aid  of  electricity. 


Other  Inorganic  Chemical  Industries 

Indicates  the  percentage  of  the 
total  quantity  used  by  the 
Inorganic  Chemical  Industries. 


Establishments  primarily  engaged 
in  manufacturing  chemical  products, 
not  elsewhere  classified. 

Establishments  producing  chemical 
explosives  and  ammunition. 


Establishments  producing  miscel- 
laneous products  such  as  adhesives, 
polishes,  etc. 

Indicates  the  percentage  of  the 
total  quantity  used  by  MISCEL- 
LANEOUS CHEMICAL  INDUSTRIES. 

Establishments  having  blast  fur- 
naces steel  mills,  rolling  mills, 
coke  ovens  or  some  combination 
of  these. 


Establishments  primarily  engaged 
1n  refining  crude  petroleum  or  in 


CODE 
NUMBER 


INDUSTRY  TYPE 


COMMENTS 


15  (cont'd) 
16 

17 
18 


19 
20 

21 

22 
23 

24 

25 
26 
27 
28 
29 

30 

31 
32 
33 
34 


BEVERAGES 

OILS,  FATS,  WAXES 
TEXTILES  AND  LEATHER 

CEMENT 
CERAMICS 


WATER  AND  WASTE 
TREATMENT 


PLATING 

PHARMACEUTICALS  AND 
MEDICINE 


SOAP  AND  CLEANING 
COMPOUNDS 

BATTERY  MANUFACTURERS 

PULP  AND  PAPER 

PRINTING  INKS 

PIGMENTS  AND  DRY  COLOURS 

PAINT  AND  VARNISH 

PLASTICS  AND  SYNTHETIC 
RESINS 

RUBBER 

GLASS  AND  GLASS  PRODUCTS 
SUGAR 

FERTILIZERS 


blendtng  products  such  as 
lubricating  oils  and  greases 

Breweries 

Distilleries 

Wineries 

Soft  drink  manufacturers 


Leather  Tanneries 

Textile  Dyeing  and  Finishing  Plants 


Clay  Products  Manufacturers - 
Domestic 

Clay  Products  Manufacturers - 
Imported 

Information  was  available  on  the 
use  of  chemicals  by  munclpal 
waterworks  only. 


Manufacturers  of  Pharmaceuticals 

and  Medicine 

Manufacturers  of  Toilet  Preparations 


Includes  manufacturers  of  putty, 
filler,  oil  stains,  and  thinners'. 


Establishments  primarily  engaged 
In  manufacturing  mixed  fertilizers 
Does  not  include  production  of 
pure  chemicals. 


CODE 
NUMBER 


INDUSTRY  TYPE 


COMMENTS 


35 


OTHER  INDUSTRIES 


Indicates  use  of  a  chemical 
compound  other  than  those 
contained  in  Codes  1-34 


Quantity  Code:  AS 
E 
EU 
I 
P 
PI 
S 

u 

PIU 


shipped 

exported 

exported  plus  used 

imported 

produced 

produced  plus  imported 

sales 

used 

produced  plus  imported  plus  used 


NOTE*  Numeral  in  brackets  {)  indicates  the  percentage  of  the  total  quantity 
present  which  is  associated  with  the  specific  industrial  sector. 


()S.f)?.02  Industrial  Sector  Table: 


Acetaldehyde   7(99%) 

Acetic  Acid   5,6(.1%),7(12?£),9,10,11,12(.1%),18(3%),23,28(.5?6), 

30(85#),35 
Acetonitrlle  7,15,17,23 

2  -  Acetyl  ami nofluorene 

Acrylamlde   11, 18,21,28, 29 (99$) ,30, 35 
Ac ry lonitrile   7  30  31 
4  -  Ami nob i phenyl 

Ammonia   1,2,5,6  (36%),  7(57°),  11, 12  (27%), 13, 15, 21,26(33%), 28,30,31 

34(9%), 35 
Ammonium  Chloride   5,22(26%), 23, 25(46%), 30,3l(28%,34,35 

Aniline   7,8,9,10,23 

Antimony  Potassium  Tartrate   9,18,23 

Antimony  Trichloride 

Antimony  Trioxide 

Arsenic    32(99%), 35 

Arsenic  Trioxide     5, 9, 12(99%), 18, 20, 29,32 

Arsenic  Trlsulfide 

Arsine 

Asbestos 

Asphalt 


Quantity 
(tons) 

U  43560 
U  16155 

1  205 

U  60 
I  1845 

PIU  353147 
U  1640 

I  20 
I   422 

u  140 

U  2  65 


P   1,654,000 
P  2585000 


Barium       35 

Barium  Acetate       18,29 

Barium  Carbonate       2, 6(9756), 7(3%), 9 

Barium  Chloride       2, 6  (74%),  18, 28(26%) 

Barium  Chromate       8,28 

Barium  2-Ethylhexoate       27,30 

Barium  Ferrite 

Barium  Hydroxide 


I  3600 
U  485 


-2- 


juantity  — . 
tons 


Barium  Naphthenates   27,28 

Barium  Nitrate   7,8 

Barium  Nonyl  Phenate   30 

Barium  Oxalate   7 

Barium  Stearate   8,30,31 

Barium  Sulphate  10,29,30 

Barium  Trinitrophloroglueinate   8 

Benzene   5, 7(96$), 15(3$), 29(. 3$),  35 
Benzidine 

Benzidine  Yellow  Xylldlne   29(99$) 
Beryllium   35 
Beryllia  Ceramics   20 
Beryllium-Aluminum  Alloys   35 
Beryllium-Copper  Alloys   35 
Beryllium  Oxide 

Cadmium  and  Compounds 
Cadmium  Benzoate  30 

Cadmium  Chloride 

Cadmium  Cyanide   22 

Cadmium  2-Ethylhexoate   29 

Cadmium  Nitrate   28(99$),32 

Cadmium  Oxide 

Cadmium  Selenlde 

Cadmium  Stearate 

Cadmium  Sulphate   22,28(99$) 

Cadmium  Sulphide    8,20,28(99$) 

Cadmium  Sulphoselenldes   28(99$) 

Carbon  Activated  5, 6(1$), 7(23$), 21(69$), 28(1$), 33(6*) 

Carbon  Black  1.1, 12(. 2$), 27(1$), 29(1$), 30,31  (97$) 


28(99$) 


PI  300838 

0  55 

U  0.3 


P  9?6 


U  5 

U5 
U5 

U5 

U5 

U5 

U  1065 

U  86280 


3  - 


Qyani  i  t" 
\Ui\s)' 


Carbon  Disulphide  5,6(99$),  30  U  50 

Carbon  Tetrachloride  |r6(.39$), 7( <^$),9,12(1$),  M.l$)  U  l«»/A*' 

Carbonyl  Chloride  (Phosgene)  7,9,28 

Chlorine  1,2, 5, 6(5$),7(7$), 9, 15,18,21, 24, 26(85$), 28,30  PI  3V?92<- 

Chlorine  Dioxide  4, 17, 21(99$), 26  U  25 

Chlorobenzene  9,15,29  1  2580 

Chloroform    9,15,28  I  I6o0 

bis  -  Chloromethyl  Ether 

Ciiloroprene 

Chrome  Pigments  28(99$)  U  1455 

Chromic  Acid  18,22,27 

Cnromite 

Chromium  Acetate  18 

Chromium  Lignosulphonates  18 

Chromium  Sulphate  I  1356 

Coal  Tar  and  Pitch 

Cobalt  Acetate  7 (99$), 27, 28, 29  U  10 

Cobalt  Blue  28  (99$)  U  1 

Cobalt  Ethyl hexoate  29 

Cobalt  Oecanoates    27 

Cobalt  Linoleate    29 

Cobalt  Naphthenates  29 

Cobalt  Soaps        29  (99$)  U  325 

Cobalt  Tallate  29 

Cobalt  Tetracarbonyl 

Copper  2-Ethylhexoate  29 

Copper  Naphthenate  9,29 

Copper  Oleate  9,23,35 

Copper  Oxides  7,9,13,20,22,23,25,29,30,32  I  105 


Ethanol amines      24(99%) 

Ethyl  benzene   30 

Ethyl  Chloride   7(99%), 9, 17 

Ethylene   7,  .10 

Ethylene  Dibromide   7 (99$) ,9 ,15,23, 30 

Ethylene  Dichloride   7,15,24,30 


I  685 


-4- 

Copper^-Quinolinolate   9  ^tons)* 

Copper  Sulphate   9,12(69%), 13,18, 21(31%), 22,23,25,31  I  2270 

Copper  Tallate   29 

Creosote   23,35 

Cresol s   7(14%) ,11,12(25%) ,18, 30(61%) 

Cumene   7 

Cumene  Hydroperoxide   7,30 

Cupric  Acetate   9,31 

Cupric  Chloride   8,9,10,15,21,27 

Cupric  Citrate 

Cupric  Di chroma te 

Cupric  Nitrate   10,22,29 

Cupric  Salicylate 

Cyanogen 

Cyanogen  Iodide   23 

Dlbutyl  Phthalate   7, 8,10, 29(37%) ,30(63%) 

1,2-  Dlchlorobenzene   9,18,22,28,30 

1,4-  Dlchlorobenzene   9, 12(99%), 22, 28 

i 

3,3-Dichlorobenz1d1ne 
Dimethyl amlnoazobenzene 
Dimethyl  Sulfate 


u  320 


u  iuo 


I 


AS  9648 
U  13453 

p  kumcn 

I  861 5    _, 


-  5  - 

Quc.ittty 

( cons ) 
Ethylene  Oxide   7(76%), 15, 24(24%), 30  U  15675 

ethylene  Thiourea 

E thy 1  en i mine 

f thylnitrosonitroguanidine 


ferric  Chloride   10,21,23,28 

Ferric  Nitrate   18,22,23 

Ferrocene 

Ferrophosphorus   13 

Ferrosilicon   13 

Ferrous  Fumarate    23  I  10446 

Ferrous  Phosphide   13 

Ferrous  Phosphogluconate   23 

Ferrovanadium 

Formaldehyde   5, 6(9%), 7(2%),  11, 12(7%) ,18, 23, 29 (3%), 30 (79*)         P  638O2 

Formic  Acid   5,6(6%),  18(94%)  I  96O 

Hydrochloric  Acid   5, 6(74%), 7(8%), 11,12(3%), 22(3%),23(2%)  U  70175 

26(6%), 28(2%), 30,32,33 
Hydrocyanic  Add 

Hydrofluoric  Acid   5, 6(37%), 7(63%)  U  4795 

Hydrogen  Chloride,  Anhydrous   7,30 

Hydrogen  Peroxide   7, 16,18(24%), 22, 26(76%)28,30, 31  u  1790 

Hydrogen  Sulphide   5,7,35 

Hypophosphorus  Acid   22 


Iodine    5, 22, 23(99%), 28  I  200 

iron  blue   27, 28, 29(99%), 34  U  55 

iron  2  -  Ethyl hexoate   30,31 


-6  - 

Quantity 
Iron  Naphthenate   28f29  (tons) 

Iron  Oxides   19(96*),22,28,29U*)  u    734CO  - 

Iron  Oxide,  Synthetic   28,29 
Iron  Selenide   13 
Iron  Sorbitol   23,29 
Iron  Tallate   28,29 

Ker0Sene  PI  2,860,000 

Uad  PI  206740 

Lead  Acetate   9,18,23,28,29  — 

Lead  Azide  s 

Lead  Azotetrazole   8 

Lead  Carbonate   20,28,29(99*)  U  A90 

Lead  Chloride    5f28 

Lead  Chromate    28 

Lead  Dinitroresorcinate   8 

Lead  2-  Ethyl hexoate   28,29 

Lead  Fluoborate   22 

Lead  Fumarate   30 

Lead  Isodecanoate   29 

Lead  Monoxide    5,6,7  (3%),  11,12, 18, 20, 23, 25(74*), 27,28(21*), 29,31  U  1032$ 

Lead  Naphthenates  ±c   29  30 

Lead  Neodecanoate 

Lead  Nitrate   8,10,18,28,29 

Lead  Oxides   20,25,29,35 

Lead  Perchlorate 

Lead  Phosphite   29,30 

Lead  Ph  thai  ate    to 

Lead  Silicate   20,30(99*),  35  0  280     ~ 

Lead  Stearate   15,29,30 

Lead  Styphnate  g 


-  7  - 

Lead  Sulphate    7(99^), 20,28,29, 30 

lead  Tallate  28,2-) 

Lead  Tetroxide   20, 25 (99$), 28, 29 

Lead  Tetraethyl 

Lead  Trinitrophloroglucinate   8 

Magnesium 

Magnesium  Acetate   18,23,28 

Magnesium  Bile  Salts   23,24 

Magnesium  Calcium  Carbonate   18,26 

Magnesium  Chloride   18*19,26,35 

Magnesium  Hydroxide   26,28,33 

Magnesium  Lauryl  Sulphate   24 

Magnesium  Lignosulphonates   9,18,19,28 

Magnesium  Naphthenate    28,29 

Magnesium  Nitrate   8,35 

Magnesium  Oxide   13,19, 23,26,31, 34(99#), 35 

Magnesium  Salicylate   23 

Magnesium  Silicate   17,20,26,29,30,31,32,35 

Magnesium  Stearate   28,29,30,35 

Magnesium  Sulphate     18,20,23, (84#), 28, 34(l6#) 

Magnesium  Xylene  Sulphonate   30,31 

Maleic  Anhydride   7(7#),17,18,28,29(35?£),30(58g) 

Manganese   13 

Manganese  Carbonate   18,22,23 

Manganese  Dioxide   8,25(5O?S),28,29(50%) 

Manganese  2-Ethylhexoate   27,28,29 

Manganese  Isodecanoate   30 

Manganese  Linoleate   23,29 

Manganese  Naphthenate   29 


Quantity 
(tons) 

U  160 


U  280 


PI  11876 


U  2685 


U  855 

u  1665 
I  2545 

U  4400 


-8- 


Quantity 
(tons) 


U   90 


U  915 
U  545 


Manganese  Neodecanoate   30 
Manganese  Soaps       29(99$) 
Manganese  Sulphate   9,20,22,29 
Manganese  Tallate   29 
Mercuric  Chloride 
Mercuric  Nitrate   7,23 
Mercuric  Oxide 

Mercurous  Nitrate   7,23 

Mercury  PI  335 

Methyl  Chloride  7(99%),  9,15,30,31  u   32]5 

Methyl chloromethyl  Ether 
4,4  -  Methylene  {bis)   2-  Chloroaniline 
Methylene  Chloride  7,9,10,18,23,29(99%) ,30 
Molybdate  Orange  27, 29(99%), 30 
Molybdenum  Disulphide  15,30,35 
Molybdenum  Oxides  7,22 

Molybdenum  Trioxide  15,20,22,23,28  I  35 

Morpholine  7,  17,24,31 

Naphthalene   8, 9,12(99$), 18,30  u   l6?,, 

Naphthyl amine 
Nickel  Carbonate   20  22 
Nickel  Carbonyl 
Nickel  Chloride    22 
Nickel  2-   Ethylhexoate   27,28,29 
Nickel  Ferrite    13 
Nickel  Oxide   5,20,26 
Nickelous  Acetate   18 
Nickel  Selenide   13 
Nickel  Subsulfide 
Nickel  Sulphate   11,18,20,22 

Nitric  Acid   5, 6(. 9$), 7(96$), 15, 23,28(3$)  U  5/|l6o 

4  -  Nitrobinhenvl 
N-Nitrosodimethylamine   10 


I  305 


9  - 


Oxalic  Acid   12(99*), 18, 22, 25 


QuriJit  i  i  »> 
(tons) 

T  hW 


Pentaerythritol   8, 9, 23, 29(58*), 30(42*) 
Phenol   7(U*), 9, 12,  (3*), 15(2*), 23, 29, 30(80*) 
Phenol  formaldehyde  Resins  29(99*),  30 
Phenol  Sulphonic  Acid   22,23,28,35 
Phosphine 

Phosphoric  Acid  5, 6(68^), 7(ll^)fll, 12(15^,15,16,17,18,20,21.22, 23, 

m.  24, 29(3*), 33(2*). 34 

Phosphoric  Anhydride   5,7,23,30,33,35        7\m*jv\**j*» 

Phosphorus,  Amorphous   5,8,12(99?$) 

Phosphorus  Sesquisulphide   7,12(99*) 

Phosphorus,  Yellow   5, 6(99*), 3,9, 22, 34 

PhthaTic  Anhydride   5, 6,7(14*), 9,12(5*), 23,28,29(36*) ,30(44*) 
Polychlorinated  Biphenyls  (PCB's) 
^  -  Propiolactone 

Resorcinol   7,23,28,30,31 

Resorcinol  Resins   30(99*) 

Selenium  Compounds 

Selenium  Diethyldithiocarbamate  31 

Selenium  Dioxide    23,35 

Selenous  Acid   35 

Sodium  Arsenate 

Sodium  Cyanide   5,22,28,30,35 

Solium  Fluoride   9,12, (99*), 13, 21, 22, 23, 32 


If  3800 
U  29595 
AS  44260 


AS  13508 

U  25 
u  10 
U  24370 
U  18390 
U  500 

I  735 
U  245 
P  42G 


I  4760 

U  152 


Stvrer.e-Acrvl  ic  Copolymers 

Stvreno  Acryloni  trile  Copolymers 

Styrene  Monomer   29(6*) ,30(94*) 

Sulphur  uioxide    u, 5, 15, 16,21, 26(99*), 35 


u  37250 
u  39095 


Quantity 
"  ]0  -  (tons) 

Sulphuric  Acid   4,5.6  Ug) »7(5?S),8f  10.12(2^) f13.15(49t), 18, 21f22f 24   PI  273926a- 

(^).25f26(l^)f28(1^5t29f30(3St  ,33,34  6jl  ,35 
Sulphur  Trioxide   4  5  24  **«-" 

Tel lurium 

P  33 

Tellurium  Dioxide   13,35 

Tetrachloroethylene 

Tetraethyllead    15 

Tetramethyllead   15 

Titanium   13,22,35  r  ^Q 

Titanium  Carbide         35 

Titanium  Dioxide  fc  „  . 

PI  855659 

Titanium  Sulphate   28 
Titanium  Tetrachloride   5,28,32 

Toluene  5f6f7(59*)f8t12(#)ti5f24(J3(3#)f30(3!S)f  31  U  54113 

Toluene  2,  4  -  Diisocyanate   30 

Toluene  Sulphonic  Acid   7,28 

1,1,1,  -  Trichloroethane 

Trichloroethylene   7,9,17,24(67%),29(33£),35  1   208O 

Vanadium  Naphthenate    29,30 

Vanadium  Pentoxide   4,7,10,14,18,20,23,35  jz. 

Vanadium  Trioxide 

Vinyl  Acetate  Monomer   11, 12(50*), 29(11#), 30(39*)  U  11125 

Vinyl  Acetate  Copolymer  Resins   29(99$), 30  u  72 

Vinyl  Chloride  Monomer    29(99$), 30  piu  13000o 

Vinyl  Chloride  Copolymer  Resins   29(99#),30  u   760 

Vinyl ideie  kesins   30 

Vinyl i dene  Chloride  ,  ??<^ 

Vinyl  Monomers         ^)(<><-rf,)  (J  ,„.      _ 


-  11  - 

Xylenes   7(58%), 9, 12(6%), 1523,28,29(32%), 30(3%) 

/inr 

Zinc  Acetate   18,  23,28,35 

Zinc  Arrmonium  Bisulphite   3k 

Zinc  Anmonium  Chloride   22,25,35 

Zinc  Chloride    5,6(2%), 7(2%),  15,18, 22,25  (96%), 28,32 

Zinc  Chromate   29(99%), 35 

Zinc  Dibutyl  Thiocarbamate   15,30 

Zinc  Diethyl  Thiocarbamate   30,31 

Zinc  Dust    5,8,28,29,30 

Zinc  2-Ethylhexoate   30,35 

Zinc  Hydrosulphite    23,26(99%) 

Zinc  Isodecanoate   30 

Zinc  Laurate   29 

Zinc  Lignosulphonates 

Zinc  Mercaptobenzothiazole   9,31 

Zinc  Naphthenates   9,29,30 

Zinc  Neodecanoate 

Zinc  Nitrate   7,23,30,35 

Zinc  Oxide  7(1%) ,10,12  (2%) ,20, 23, 28(4%) ,29(10%) ,30,31(82%) 

Zinc  Peroxide  23,35 

Zinc  Selenide        10,35 

Zinc   Stearate         23 (99%), 28, 29, 30 

Zinc  Sulphate       5, 9, 12(99%), 18, 26 
Zinc  Tallate         30  31 


Quantity 
(tons  J 


U  ^9130 


Df.  U2JM 


U  105 
u  635 


I   711 


U  7255 


u  10205 


u  15 
I  1660 


12 


Additions 


Quantity  (Tons) 


Chromiurr  Oxide 
Coha 1 t 

Cobalt  Oxide 
Cooper 
Ferrochrone 
Ferrrwa  nrmnesp 

Molybdenum  Soluble  Compounds 
Nickel 


I 

531 

p 

2614 

F 

923 

PI 

557611 

I 

22943 

I 

19721 

P 

17677 

P 

308042 

-  1  - 


Air  Resources  Branch 
Ob. 02. 0  3   HAZARDOUS  SUBSTANCES  PROGRAMME  -  SOURCE  INVENTORY  CHECKLIST 


The  first  phase  of  the  source  inventor-.'  for  po- 
tentially hazardous  industrial  emissions  is  the  collection  of 
data  on  the  location  and  quantity  present  of  Category  A,  and 
then  Category  B ,  substances  as  detailed  in  the  Hazardous  Sub- 
stances Handbook. 

Phase  two  will  be  the  collection  of  more  detailed 
data  on  a  limited  number  of  priority  substances  which  will  be 
required  to  estimate  source  emission  strengths  and  disoersion 
characteristics.   Activities  associated  with  the  second  chase 
might  be:  1)  formal  source  testing;   2)  detailed  engineering 
process  evaluation  -  mass  balance   determination,  emission 
factor  calculations,  etc.   These  sorts  of  investigations  ob- 
viously require  detailed  data  which  cannot  be  obtained  for  all 
substances  at  all  plants  in  a  short  period  of  time.   Thus,  it 
is  hoped  that  reasonable  priority  assessments  can  be  made  on 
the  basis  of  the  limited  quantitative  and  qualitative  data 
sought  in  phase  one. 

The  following  check  list  indicates  the  information 
which  is  thought  to  be  necessary  for  the  next  level  of  refine- 
ment of  the  Hazardous  Substances  List-   As  a  prioritv  list  of 
manageable  length  evolves,  the  effort  required  to  produce  de- 
tailed source  strength  documentation,  such  as  for  Section  84 
or  Approvals  use,  will  be  focussed  on  a  relatively  small  number 
of  substances. 


-  2  - 


Check  List  of  Information  Required  for  Phase  1  of  the  HASP 
Source  Inventory; "AM 


1.  Name  of  substance  (combine  reports  on  several  substances 
at  a  given  site,  if  appropriate). 

2.  MOE  Region  and  District. 

3.  MOE  official (s)  preparing  report. 

4.  Date  of  preparation;   effective  date  of  data  supplied. 

5.  Name  and  full  address  of  company  and  plant  site. 

Name  and  telephone  number  of  plant  official  supplying 
information.  *      3 

Major  business  or  manufacturing  activity  carried  out  at 
plant. 


6. 
7- 


B.   Operating  conditions  in  plant  with  reference  to  this 
.substance: 

a)  Approximate  number  of  hours  per  day,  days  per  week 
•weeks  per  year,  etc. ,  normally  in  operation  for  pro- 
cesses involving  this  substance; 


b)      Estimate  of  relative  production  (processing)  schedule 
xor  this  substance  en  an  annual  basis  (occasional, 
regular  but  light,  regular  and  heavy,  continuous 
throughout  year) . 

9*    7«»i1J'.m?nthly'  vearlv  <as  appropriate)  plant  inventory 
{quantity)  or  use  rate  of  this  substance: 

a)  As  raw  material  in  chemically  pure  form  (labelled  as 
-such) ; 

b)  As  raw  material  in  a  mixture  (grade,  chemical  composi- 
tion, etc. ) ; 

c)  As  raw  material  in  a  related  chemical  form  which  may 

^fiTTJ    *t0  thiS  substance  in  processing  (name  of 
related  form) ; 

<3)   As  an  intermediate  product; 

e)  As  a  final  (market)  product; 

f)  As  a  waste  (non-market)  product. 

10.   Trade  names  of  various  materials  inventoried  above  in  which 
this  substance  is  a  major  or  miner  constituent;   chemical 
composition  or  grade,  suDplier's  name. 


-  3  - 


11.  MOE  official's  estimate  of  potential  for  release  of  this 
substance  to  the  atmosphere  at  this  site  on  a  numerical 
scale  of  one  (low)  to  ten  (high) . 

12.  Estimates  of  release  potential  of  this  substance  to  other 
media: 

a)  water:   1  (low)  ...   10  (high) 

b)  soil:    1  (low)  ...   10  (high) 

13.  Estimate  of  relative  amounts  of  this  substance  which  would 
be  present  in  waste  from  this  plant: 

a)  liquid  waste:   1  (low)  ...  10  (high) 

b)  solid  waste:    1  (low)  10  (high) 

14.  Population  density  in  vicinity  of  plant: 

a)  Immediate  surroundings  -  -{sparse,  moderate,  dense, 
very  dense) ; 

b)  Within  5  km  radius  -  (sparse,  moderate,  dense,  very 
dense) . 

15.  Might  the  surrounding  population  be  particularly  vulner- 
able to  emissions  of  this  substance  for  any  reason? 
(Brief  explanation.) 


Preliminary  Information  for  Phase  2  of  HASP  Inventory: 

.16.  Information  on  availability  of,  or  plans  for,  MOE  approval 
certificate  or  Section  84  documentation  on  this  plant  per- 
taining to  this  substance  -  reference  details  only  (do  not 
supply  documents) . 

17.  Other  documentation  of  processes  at  this  plant  involving 
this  substance;   reference  details. 

18.  Are  available  data  on  this  plant  sufficient  to  calculate 
or  estimate  approximate  emission  rates  for  this  substance? 

19.  Would  source  testing  be  necessary  to  determine  approximate 
emission  rates?   Would  it  be  feasible? 

20.  Are  source  test  data  available  for  this  substance  at  this 
plant  (other  than  data  already  in  TDA  file)?  Ambient  air 
quality  test  data?   Provide  reference  details,  but  not  data. 
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n  r> .  0  '3 .  0 1   References  for  Data  Base  Compilation 


General  References 


(A)  James  P.  MacLaren  Limited,  "Hazardous  Pollutinq 
Su^ta^ZP-g,,^"  the  Lower  GreatTakes"  for  ErlvTron- 
ment  Canada,  March  1974. 

(B)  James  F.  MacLaren  Limited,  "Report  on  an  Update 
of_Hazardous  Pollutinq  Su b s tances  in  the  Lower 
Great  Lakes^,  for  Environment  Canada,  September  1975 

(C)  Statutes  of  Ontario,  "The  Environmental  Protection 
Act/_1971^,  as    amended "by  1972,  Chapter  1 ,  s . 6  9T~ 
1972,  Chapter  106,-   1973  Chapter  94  and  1974, 
Chapter  20. 

(D)  Revised  Regulations  of  Ontario,  "Regulation  15", 
as  amended  by  O.  Reg.  973/74. 


References  (cont'd) 


14.   Elliot,  T.C.  "Odors  -  More  Nuisance  than  Health  Threat." 
Power.   October,  1969. 


15.   Hawley,  G.G.,  et  al.   "The  Condensed  Chemical  Dictionary." 
Van  Nostrand  Reinhold.   Eight  Edition^  1971. 


0  5.03.02   Code  Description 


Physical  Properties 


Col.  No.   1  -  Physical  State 

Col.  No.   2  -  Vapour  Pressure  at  Indicated  Temperature 

Col.  No.   3  -  State  Change  and  Temperature 


TLV  -  TWA  -  CAR 


Col. 

No. 

4 

Col. 

No. 

5 

Col. 

No. 

6 

Co. 

No. 

7 

-  TLV  or  TWA 

-  TLV  or  TWA  Unit  Reference 

-  Data  Source  Reference 
7  -  Carcinogenic  Indicator 


Toxic  Test  Data 


Col. 

No. 

Col  . 

No. 

Col. 

No. 

Col. 

No. 

Col  . 

No. 

8  -  Dosage  or  Concentration 

9  -  Unit  Reference 

10  -  Description  of  Exposure 

11  -  Route  of  Exposure  or  Administration 

12  -  Species  Exposed 

Col.  No.  13  -  Data  Source  Reference 


Odour  Information 

Col.  No.  14  -  Type  of  Response 

Col.  No.  15  -  Threshold  Concentration 

Col.  No.  16  -  Information  Source  Reference 


Additional  Information 


Col. 

No. 

17 

Col  . 

No. 

18 

Col  . 

No. 

19 

Col. 

No. 

20 

Phy totoxicological  Data  Indicator 
LD50  oral-Rat  Tost  Data 
Quantity  Oc termination  Code 
Quantity  Present 


Physical  Properties 

Col .  No.   I  -  Physical  State 

G  -  Gas 

L  -  Liquid 

S  -  Solid 


cent  'd 


*  =  m.p.p.c.f. 

X  =  fibres  per  ml. 

Col.  No.   6  -  Data  Source  Reference 


Col.  No.   7  -  Carginogeaic  Indicator 


Indicates  tests  have  shown  carcinogenic 
effects 


Toxic  Test  Data 


Col .No.   8  -  Dosage  or  Concentration 
Col.  No.   9  -  Unit  Reference 


Units  for  Col.  No.  8  are  mg./m   unless 
indicated  in  this  column. 


cont'd 


Code  (cont'd) 


Physical  Properties  (cont'd) 

Col.  No.   2  -  Vapour  Pressure  at  Indicated  Temperature 
(V.P.  -  oC) 

V.P. :  in  mm  (Hg)  unless  indicatd  by  A 
(atmospheres) 

Temp  =  degrees  C. 

Col .  No .   3  -  State  Change  and  Temperature 
(oC  -  State  Change) 

B  -  boils 

D  -  decomposes 

E  -  explodes  "- 

F  -  flash  point 

I  -  ignites 

M  -  melts 

S  -  sublimes 

TVA  -  TWA  -  CAR 

Col.  No.   4  -  Threshold  Limit  Value  or  Time  Weighted 

Average  — 

Col.  No.   5  -  TLV  or  TWA  Unit  Reference 

3 
Units  for  TLV  -  TWA  are  mg./m  unless 

indicated  in  this  column 


See  list  of  references  following  this  | 

section 


Code    (cont'd) 


T<1  -.  J  <•     7.        1       I)  11  ,3 


(cont  \i 


o  ^ 


X    ■     in.  y  .  p.  13  .  £  . 

P    :-    p.  i '.in. 

K    -     iiu;i  . /kij .    o^    body   weight 

(-'1.1 -..:•/".-..  IV    "*    Ekwcr  i  pi  i  on   of   Exposure 

TDLO  -  toxic  dp&O  low 

TCI.Q  -  toxic  concent. rati on    low 

LDLO  -  lothaJ  dose  low 

W'bQ  -  Ifikhal    dose  fifty 

LCLO  -  JeUial  coiicontr.vtion  low 

LC5o  -  Ivlhal  concontratjon  fifty 

QP.) .-.  2.]o  -_JL!  ~  Route  at  Exposure  or  Administration 


J  ntiracorvical 
In tradorma  ] 
Intrnduodcnal 
1 nhalation 
Imp]  ant- 
Intramuscular 
in trapl aceatal 
Intrapleural  l 


ICV 

IDR 

IDU 

IIIL 

IMP 

IMS 

IPC 

I  PL 

PR  - 


ITR 

- 

Intratracheal 

IVG 

IVNT 

"* 

Intravaginal 
Intravenous 

OCU 
ORL 

fm 

Ocular 
Oral 

PAR 

REC 

*-■   \-  U 

- 

Parenteral 

Rectal 

Skin 

IRN  -  Intrarenal 
Col.  Flo.  12  -  Species  Exposed 


UNK  -  Unreoorted 


V^ 


BRD 

- 

bird  (lab.) 

INF 

- 

infant 

BDW 

- 

wild  bird 

MAM 

- 

unspecified  mammal 

CAT 

- 

CJt 

MAW 

- 

man 

err. 

- 

cattle 

MKY 

- 

monkey 

CKN 

— 

c  ii :  cken 

MUS 

- 

mouse 

CUD 

- 

child 

PIG 

- 

pig 

DOC 

- 

d  a  i  j 

PCN 

- 

pigeon 

do:-- 

— 

dcir.cstic  animal 

QAL 

- 

quail  (lab.) 

DCK 

- 

dvck 

PBT 

- 

rabbit. 

FRG 

- 

1  rag 

RAT 

- 

rat 

GRI3 

- 

ijL-rLi  1 

SQL 

- 

squi  rrel 

CPU 

— 

guinea  pi q 

TOD 

- 

toad 

ham 

-■ 

hamster 

TRK 

- 

turkey 

llKti 

- 

hunan 

WMN 

- 

woman 

Col  .  ;,'o .  j 


Data  Source  Pi.  fVr-ence 


See  lini     of  references  following  this 

?ojt ion . 


cont  *d 


V 


Code  (cont'd) 

Odour  Information 

Col -No.  14  -  Type  of  response 

D  =  detection 

R  =  recognition 

U  =  implies  unspecified 

Col.  No.  15  -  Response  Concentration  (mg./m3) 

Col.  No.  16  -  Information  Source  Reference 

See  list  of  references  following  this 
section 

Additional  Information 

Col.  No.  17  -  Phytotoxicological  Data  Indicator 

P  -  indicates  phytotoxicological  data 
included 

Col.  No.  18  -  LD50  ORAL-RAT  Test  Data 

Col.  No.  19  -  Quantity  Determination  Code 

AS  -  shipped 

E  -  exported 
EU  -  exported  plus  used 

I  -  imported 

P  -  produced 
PI  -  produced  plus  imported 

S  -  sales 

U  -  used 

Col.  No.  20  -  Quantity  Present  (tons) 


( 


I 

I 


(( 


'( 


(< 


I    ( 


CO-pc,.»,;  Ni*:E 


M    , 


PwvSIClL-t^CP^oTICS         TLV-T.A-Ct-  T;>  XZ  -  'EST-;  js  T  i         O'jrU^-I'.FT    P-t    Q-?iT    uv.TI'Y 

1  2  3  »     S  «  ?       I       i     t!     U     «  U  H     »       1(   IT      U      i~  19 


C_ 


liS  ft£5T  S " 

JCC-iUTE-YCE 
fiCETirlf." 

crtTic  t    <tt«ioe 
.c"r:=°i' nsiLtcTrsr 

iCETJ^P  CjLJCOSE 
»CfT5*^fl  T  »'  ''XSE 

iCETi-  E  - 

.*CrT",  £  ^Tf.'.JnTS^IN 
*CETi  IT  ILE 

"iccTjp  »r  tncivff 

:CFT^P.'£  .t,E 
?-aCCTYL.  'IVC-FL'JORENE 
iCETTL    e'-U'T-E 
ACETYL    C-LORTXE 
■-tr£TYL-L-CTST£r\r 
"iCETyi.r   E 
-ffTYLF'E    6L.-.0K     ISEE    C4R90N    SLACK) 

trnYL  o  '"(.YL^YcuiinE 
lc'k  re 

iC^CLFIN    (StE    mE"hICIOES| 
*C~",..-vTr£ 

"lC»Yi:iC"  'cn  ■ 

i-C'YLlC      -r  SJ.    S 

f.CZtW  .IT^ILT 

^c-ylv  :r<tiLk>Buni;i£r<c  pesjas 

iSI".-    ICE 

•  OIPIC   ttts 

^:IF^■  iTiiLE 

»lc:l 

1lktd  resi..s 

tLKYL    4P-VL    b^OKICE 

.'.LKYLCI  'CTpYL-jlNZYLAKKONIjfl    CHLORIDE 
tL*YL    Syi.  ™fSTfc 
TT.KTCT5r'tT?iTLBET7TOTlT3TrTJir  CKLOHTTJE 
*ILYL    iLC'VOL    (SEE   FU.'J&ICIOESl 
*LlTL    CHLCfil UE 
iLLTL    GL^Cim    ETHES 
tLLYL    "p    oTL    CISLL0hIDE 
•Ll'-i    Z'fZ    ISEE    tLUTiU*   SULPHATE) 

ALU:H.'J"    ACETATE 
ALLVI'.m    »W)I»   sulphate 
ALJ-MU'I    CHLOilGE 
»LUftlMjF.    FLUO^ir-E 
_»LU''I'.U"    FOK'tTE.    9C.SIC 
4LL"'!.  UT*RtC-3Xt:E 

alu  ui  y*i  ';ir  '.te 

Ulli'-I'.UI    ^LE-TE 

'  »u,"»rMjH  .:xi:t 

ALbflMi*!    HOT,\SSI!j,1    SULPHUTE 
»LL."n,'.'M    SIL,  :«TE 


1 

7*0-29 

23.2-S 

1*5 

i 

s 

1-43 

*2!>-3 

s 

1-114 

»cS.a-3 

L 

U.u-ZD 

113.1-3 

25 

i 

L 

n-;s 

133.9-3 

2D 

l 

L 

IKjr-33." 

5.,8-u 

S*C3 

l 

L 

:2-r 

L 

tl-i 

Tq 

i 

s 

lie-: 

L 

1-15 

2o;.3-= 

s 

m-* 

Cft1* 

l 

L 

T^.T-i? 

L 

ei-9 

1  c 


2"*5   -   tcl3-ihl-"  "n-m   5-     c.12-   i 
;6."i-«-t:l?-''»l-^  t-« 

BOO-H-L^St-    fli_--*AT-" 
20<»0    -    T:i.0-IhL-",*'.-u    ?-       2,t5-    4 
"250    -    LCLO-I  (L-^.T-H    \j-       1.50-    7 


1210    -    Tn.3~T.hL-t"'>  •*    L-    77.10-    7 

22r?  -  lclo-:-l-°jt-u 

1"65"    -    LC'-.-I-L-1  lT-'» 
IOM-K-T'L'.-JaI.-" "'  »» 

j^an-K-Lrs  ,-ml-fjt-i*  l1-     2,ns-  7 

bflO-K-LfLO-'HiL-'^T-it 

3-       3. 50-    t, 


"»':*-!« 


1-129.1 

1.6-3*. 5 
1C-39 


t-0 


3.S 


<*00-«-L"LJ-  [P^-'VS-I 
120-n-L*S0-m-->:T-H 


0.06-    6 


}«4-B 
»».5-3    3,25 

[i,S-i     0.30 
141*3 


500-r*-L'i5:-.I1'.L-  ''\ii'H 

1.6   -  TCi.O-l'4L.-r».:':.»   P-     O.tt-1-   & 

12f,-i<-L,)L  j-    SL-P-'T-i* 
1-ono    .    LCL3-I-l-.it-1*    LI-      3,13-    T 


L      100-22.3 


1-159,5 


T'.3-a 


.zz-t: 

■J?r.-B 

1*2-B 


t! 


*70 


LCL0-HL-"  .T-<t    u-       3,"0-    8 


19C0-K-LC!i3-OSL-,:'jS-i» 
~     »C-<-L^L3-IPa-*JS-<t 

iio-k-l^sj-sk:;-'  »t-'4 


10-10,5 


"1-1284 


96-B 


'70-0 

.60-T 


5 

3 

22 

12 


1-110  18T.2-S 

1-1238  1'  "tC-  t 


150-0 
1-2159  itfO-K         30    •    1 


JO-K-CCCI-C^L'-F'ie-K  — 

6t    -    TCLC-lHL-lv:'.-t    a- 

637;    -    LCLr-JuL-flAT-H    v 

922-K-L:M;-CiRL-HiT-i. 

1S.S    -    TCLO-I.-lL-HV.-lt 

H.2-*-L^5C-Q-IL-IVS-1 


3.8-i<-Lt53-CrtL->"jS-i* 

U2eo-K-L05  0-CHL-!'4T.i* 
357    -    TCLO-lHL-",JS-<* 


3.30-    6 
1.30-    ? 


!00 


3fi?0 


.,-    *3!4- 


U-    16155 


<tj:5 

2c; 


o.  m:ca 

U*    8e2ci) 


60 
I-    123t5 

1-    15920 

i-     ie-5 

I-       6130 


390 


U-    2515C 


522 


U-126920 
PUllSStl 


65C 


«2JQ 


C 


O 


o 

CO 


O 


O 


cr 


o 


COMPOUND    NAME 


J 
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~"\ 


4LU"  IWIi  STEARATE 
ALUWUH  SULPhnTE 
_P-»«itrjOOICTMTUAMLI»tt  HCL 

P-*rlf  OClHETMYL*fILlNE  MCL 
Aii^ILflTMTl.-'  -HT-*OXTrTHY|^0LE»<1JOE 
'.-^f'l-JOETHTL-r-^TSaoXYETHTL  STEARAHIJE 
a-t^I-O-3-f  CTH1L-L-PRCPA  .OL  HYDROCHLORIDE 

p-Ai»ii,rPHrN,"iL 

-.-(J-iTOWMOPYLlPOSlUArlME   DIACETATE 
J-A*If,OPYBl-It;E 
_j-»ri>rT-.IA?C»tE 

a-a-n  ri-i,j,H-THi*r,jAz6LE 

H-A-II.O-'-TOLLrE.JE    SULPHO'IC   ACIO 

.4rf'o:;i* 
t*  .0:  iu:.  -CFTME 

A,-KC::tOH    ALSI  ,AT£ 

J*^tOUlj(l_BlCA_?CD^STE 

IVTHIU"    eirLUO-!I,>E  " 

i'VOMO"  eiSLLPHliE 
M*'H.FKIfE 
nOnCPLUC*IDE 

Wit;  ice 

Ci'EiJf  ATE 

CA"i:;.AT£ 


TT')-0 
151-9" 


».2-K-L',S0-ORL-,"JS-* 
JeO-K-LOLf-Oftt-»»T-» 
«3-K-LC30-0RL-RAT-» 


U-  SO 

'j-126620 


«3 


26't-D      CA«I         J    C      1270-K-LD50-CRL-HAT-* 


1273 


2ir.  h-r 


IS. 3    -    T1L0-IHL-HrlN-» 

_  280-K-LCl.O-TPR-ruS-* 


\f\^'.\K"t. 

*"ic;.ion 
_u':.--'jiU' 

iVl-flUS 

V'-'-iC!   1LK» 

f'T.  tll'r: 

t-:o:.iu-- 
>h.-,cml-': 


6      1DA-2C 


s 

s 


-3:.-a       is 


IM-D 


Ch).0PtPLATl«ATE_ 

Cr.r-C-.-TE 

CITF-TE 

DlCr,r-G:.*TE 

AT'O'.ti.H   OOYreTLPEfcZENESLLPMOriAtE" 
I"?!)    l[)H   FLi>C!»lCE 

hT"-C/!'E 

LACTATE 

L*UCYL   ETHER   SULPHATE 

LAl'hYL    SULPHATE  

Lit  .OSLLPHONAfE*-"  ~~~~ 

NITRATES 

MTSiTE    SULPHATE 

OAFLATC 


-C 
-0 

39f-B 
6>-S 


SST.f-g         10 
-3      ••  t 


ATc-iJiu;"' 

Ai'r.CMU* 

Aa"oiiwt 

A^orjiun 

i"!r(i<;iU,l 
»•  <o  <i;.'M 

A1KCMUP 


-S 

TT-B 


PE"Ct-L  ORATE 
PE"EJLP-IAT£ 

Pic; 


l'_ 


TE 
PHOSPHATES 
_A'f0.ilUS  PH;n?»ATEtOIBASlC 

a:i:ic.nj*i  ph3>phate  tMWOd«sie 

A^fOMU*  SiLTS 
4*TP'HU«  STLICO  ELUOAIOE 
AaftttTl'l  STEi'.nTE 
t«hn\iur  SULP*-TE 
_  ll"  OMtif  3LLP-17E 
iMJMl'N  ^uLP«ITt 
«»-CJIur,  TA^T^fcTr 
i'O'JUi    T-MuCYAVlTE 


SK-0 


12'-0 
-0" 


-0 

>8 

lbC-S 

17'.-: 


1*    -    TCLO-IHL-HrN-*   U-      0.03-    8    P 

Se-K-L05t!-IVK-*.US-* 

2»5-K-L?50-IVfl-VUS-R 

SO-K-LOLO-ML-'US-* 


_     3r-t<-LDS0-IVA>iAT-* 

96-K-LCS0-IV.-..JS-* 
1  1MH-K-L-50-ORL-RAT-* 

»         .000*    -   T-LO-lHL-Hf.N-* 


p:u3531*T 


1690      u-       16*9 


190-K-Lr)L0-"RL-GPC-* 
3Sn-K-L050-CRL-RAT-« 


330 


UC-7T6614 


O20-H-L030-ORL-RAT-* 


•20 


P-»1S*U  ■< 


3*-K-LD50-9NL-ftAT-* 
•0-K-LCL0-0RL-1US-* 


;oo-k-l-3L!>-:pr-^js-» 


PI-34Ilii 


J)      J 


) 


) 


)         ) 


(  a 


d 


a 


d  c 


co^pa,J'!^  *tt&t 


P«tSICnL-P*i:PERTIeS        TLV-T  Jfi-CA"  TCXIC-TE  ST-BJ  Ta         CICl'P.IFJ    oer    o-*AT    iUiMITT 
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J1M!.|U»    TCLU'IiE 
i -WOI.il>"    XYLE    t 

S-i/TL   acetate 
'.-ATYL    ACETATE 

T-*"TL  i'.:r"CL 


SULPHOHtTE 
SULPHOtfiTE 


I  .' 


■*,.... 


i*TL    CHL'^IIE 

^TL>ITa;SC!ITH06U»NIDISE 

j'.'lLI  ■* 

i-MLUE    '.fO^CCILOftlUE 

>■■?  ISic   :\i.QE*ruE 

^'JISI1!  «E 

P-^aSTLInLOrfOOIPnei'VLKE'fHANt 

vti  {£;»  t:  3  co  --pc-jvcs 

»>T!    '■-'■T  OXICEISEC    A'lTItOMT    THIOXIQE) 

'•:TI-i:"T  PE;T   ChLOIOE 

.A.TIC'T  PE  .HFL'.'C*;!  „E 

V.TI    :■  T  P£  JT-,SLLP-]3E 

■  iMIl)1!!  POTdlSlL'  TAPTRATE 

i  .TT'.T  SL^PsATE 

A  TI'CVY  2v,i_P."I  '. 

fTI-5"Y  ThlC-LL'IEE 

_/'!Tff"r  TPIEThTl  (SEE  TPI£THYLSTIal«.E> 

j-"TT".;r'T  "Ti.IFLUOM_E 

upTT'OY  Trii;tThYL    (SEE    TulMETrlYLSTnnE) 

i^TI    C-Y  TSIO^lcE     (SEE    A.TIKONY    OH1DE1 

i"  Ti.n-;:  Pi-TttYL-I-IOJrtEA) 

i-ATAPIUrSE 


L 

L 

L  1-15.6 

L         1S-17.2 

L 


L 

S 

S 

.L 

S 
S 
S 
L 
L 

s 
s 
s 

s 

L 
S 
L 
S 


!-3».a 


1-1*5 

l-a*i 

1-57H 
1-22.7 


1-M.2 


1-5T«I 


12I>-3      650 
I1.S-?      S25 

jss-a 

112-8 

n,f-e 

1»«.-B        U 

SS-' 
22.5-n      O.S 

2IT-' 

tSS-H  0.3 
65i-1  1.32 
1-4  J-> 
1"<3-G 
-0 


l.<2 


-J 

T3.+-K 
139. 5-1 

2.$»«K 
8C.  =-t) 

19:-i» 


1.65 

0.5 

0.93 


1.12 

0.3 


5000P    -    LCL'J-HL-'J^G-H 
1000    -    TCL'l-lHL-rtl.W"*    0-       0,40-    6 
139--K-L'JLC-J^L-::3-t    U-       3.40-    T 
lClO-^-L^ST-S^L-'^T-i* 


»TS    -    LCL1-IHL-->*T-i*    U-       J. 90-10 
f*l-^-H;5C-0'L-"L'S-H 

I26a-r  -l;so-csl-g?s-i* 
1.9  -  Tr.LO-lHL-H.r:-i* 


»,7    -    TXCi-I-iL-  '*t-2 

*0  00-K-L3L.1-IPR-R.T-it 

t7l-K-LU5C-!>BL-T»T-tt 

lSOO-K-LDSL-IP^-TiT-it" 

2-k-l-:l?-C"i.-s  "v-h 

100.1-;-,-Lr>L0-If^-^tT-u 
565    -    LCLO-IhL-'-"  !»-»■ 
131    -    TCLC-Ir'L--''  !»•» 


1000 


67J 


I-         *22 


I-  20 


".! 


USEr  !C  .:.C    CC..P30H3S    AS    HETAL 

_j?S«:r,lc  rlETHYL 

1BSE1IC  3I>CTwYL 

I*SEMC  PE:.'T,  i£LEV!3E 

J.-SE..IC  T91CHL0^Ir.E  • 

■*"RSr»iC  T*i3*iiE 

A«C  :ite 
tr.si.r 

*S9EST3S 

iSCCSR?IC    4CI0 

ASHPrfALT    CPIT^JLE'Jf'l    FUBES 


I=1W-STT-C  nn<J^^fYaff5SY^ETHYVBlCYCL7)" 

l33iOIOCTAf E 
fZELilC    :C13 
•  ZCTici:  i 
A20ETr->'  • 

lil-JTIinSUH.E 

2«l-itCl53tJT»  j£ 

9(2--»ZOISOri:oPif'C 

f  z:  et^a-  E 

AZaS'.LP^j  II  ^E 

■j-EAP'-TirrCLC     13,3.11    tiO'iftNE 

gtRITE    ISLE    a*HIU.'    SULPhATEl 


1-372 


10-23,3 


-163-B 
61i-S      0,5         1 
16  5-3 

iti-a 

lij-a 

1*J-S    0,05        V 

-5S-o      0.2         1 
5X1 
19J-M 
"7J-d  5         I 


1370-<-'.3L*-c:CL,-C-T-H 

tOO0-K-LiL]-IP9-'UT-« 

6-ft-LQ50-:flL-^-.T-i» 


25-K-LDLC-HS-=!-T-i» 


100    -    LCLO-tHL-riT-H 
0.11    -    rCLO-lMt-HSN-H 

1.6    -    TCIO-IHL-HKN-H    u-      1.60-    J 

1.2-k- 

ai-K-LD50-IP^-«AT-i* 


I-         H22 


1»0 


■j- 


1-176 


10  i-r< 
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PHYSICAL-PROPERTIES 
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TLV-TUA-CAR      TOXIC-TEST-OAT*    QOCUR-INFO  PHY  O-RAT  QUANTITY 
*   S  S  7   «   9   10   11   12  13  14   19   16  IT   19   If    2& 


*«-,, 


3ARILH  Af.O  COMPOUNDS 
BARIUM  ACETATE 
-fiAMU;LC'«B0N4T£. 
9APIUH  ChLORIOE 
"ARI'JI  CnSC "ATE 


BARIUM  2-EThYL*EXOATE 

6A«IU<  FFRRITt 

•JPI'.'"  FLUCITE       

liRlue  h.-.pht'-f:;.ate 
e,r,tu*  riTRiTt 

Jt*5?ifc5_W::*L    PHCMTC 

3A»IL).'i    CkALfcTE 

P.i*V:*    ST'A'iTE 

ESP1U1    STVPi.-.;.TE 

5i»IU»   SJLPh«T£    ISEE   BtRITE) 

5APIUK    SjLPeKE 
_§»»IU;-;   T^I,.ITKOPk.LO»06LUCIMATE^ 

5* UX I T>     r  S  IT    i LU>. I \UH    SULPHA t E ) 

FC'-Tk'JIUIE 

-L.'::E-.'f 

it'  Zt'.'E    3CHCMC    JCIO 

iV-ilt  IE    LEX/  CI-.LCIOE 
.JC'ZE'.E    SULF'»0hATE 

°E'.Zt:.E-Ei:LPHOf,IC  "Stid 

REr.Zoie  .-cm 

5E!i?0MT^lLE 

•-*€  zgyl-l,3-0ichlor0propa*ie 
_2«:;.z:yl  pehc<ice,ory__ 

ct"  m'C^LCP.fCC" 

S-EE:j7YL-f  .E-OIKETHYL-a-HIOAZOLlNETHIONE 
4-6E    ZYLISOTMAZnLE 
*E.'ZYL-HIALi<YL    A-."OUIUH    CHL0RI9E 
eE!  ZYL-T"»HETHYL    APHOMU*    CHLORIDE 
jF^YLlIU' 
BC*VLLlU^    C^BONATE' 

CHLORICE 

HYL-CXICE 

MTA„T£ 

C?1RC 

SELENATE 

SUtPtiATE 


S 

s 
s 

s 
s 
J.  __ 


10-1049 


sse-pi    o.s  i 

0.93  4 
1740-B 

196r-Q    O.fi  » 


2S6-K-Lr)LQ-nRL-R9T-4 

630-K-LtL0-CRL-RAT-4 

aO-K-LOLO-IRL-H"'-* 


JtOO 

tes 


i«e'-fi 

S92-H    0,95 


3S0-K-LJLnO*L-GPG-H 
35S-»(-L3E0-0RL-RAT.» 


355 


iaec-a 


T7C-G 
103-26.1  OC-9         32 

0. 03-20  157-h      0.5 


661    -    TCLC-IhL-MrN-4    U- 
7*C./<-L050-rRL-^AT.» 
1700-K-L050-ORL-CAT-4 


1.3P-10 


740 


PI-30C839 


1-96 

;-20.2 


12f-i!      CAR 
121, 7-H 
Mi-B 


l?»-fl 


1   C 


6ERYLLIU- 
I-       _   rfPYLLIU 

|- "   ar^TLLii'* 

^E'YLLIu 

|« gtRYLLIU' 

;■>     BERYLLIU- 

BI5iC!?TL 
«■■  i>IS-Br"ZlL    CT^YLf-HE   DIAMINE   OIACETATE 

-       "     bISlP-CM.O»'JPHE»OXY»    H£THA?JE 

V.r:.-3ISil.4-Cr.ETHYL   PE' TYLI-P-P-E'JYLENE 

> 5I-:i-e_ 

SlST'LT"    ". "■•■;"  SALTS 
9IS-JTK    TELLl=KE 

aiip-£"^L-A 

BISITTI-    -bLTYLTir,)OXlQE 

3P-'    (ALS:    E-OiY'iAP^THOIC    ACID) 

eraic  r.c:3 


13* -« 


1-291 


l?Tf-H 

,002 

1 

.002  " 

* 

44C-F 

,002 

* 

1SS-D 

.002 

4 

66.4 

,002 

4 

2500-" 

.002 

4 

55t-'.  ,002 


70  -.S 


7l-'.-L0S0-0*L-3'iD-4 

214-ft-L050-0RL-r:jS-4 

2370-K-Ln50-.1i»L-"LiS-4 

ieC-K-LrLO-SCU-^US-4 

12  -  TCL9-tHL-H»t'-« 

'  65  -  TCLC-1HL-H.-A-4  0"- 


0.1  -  TCL0-lML-4r*,N-» 

*0--<-Lr.St.-lPR-&Pi;-4 

M-A-LObO-OPL-IAT-* 

n.A-K-LIHO-IVt -°AT-4 

501-<-L;S3-I?R-SAT-4 

54-K-TCiLL-IPR-RAT-4 

T.8-K-LOS9-IHL-RAT-4 


I-    455 


0,21-10" 


U-   0.! 


46 


i-roat" 


~271-l 
57i-'    10 
2.1 

IH-'} 


1900  -  LCLO-lHL-SiT-i* 
19»-K-LM0-0AL-4*T-4 

64  n— <-LrL3-CRL-^'".-k 


19* 


286 


30 

450 


b  b 


b 


b 


b  4 


C    f 


(f 


C    C 


J 
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PHTSIClL-pr-CPCHTltS         TLV-T..'A-CAS  TOXIC-TEST-IAT:         MCUS-!    F3    ?*1    O-^tT    iUAVTITT 

1  2  !  *      5   6    7         6         9      10       11      12    13    14      IS         IS    17      1J      ;9  29 


«*-<., 


H 


i 


eopo-j 

eoscr;  Cs^BIOE 
?or.c\  oxnE 
9CR0fc  T»:eRo^.iOE 

?0«P'J  TB'CKLOIICC 
-,Q»Pi:  T>tFLUO"IOe 
IC  iCIC 
■  V  E 


BRO- 

"RO.'U'E    PE'.TAFLUORIOE  _ 
(»-9P0"0    MJIS3LE 
J-~»0.0-J,b-OI'*IT90eENZ*'lL:OE 

PWTtff-:    (iLSO  TPibROfC  etm*';£T 

't-ERO    P-^-MT.-Oefl.ZAMLIOE 
}.f  lc,-('-t.-!.ITf  CP»  £*JOL 
p.ait,    i'-»-I  ITr.OP-'E'iCL 
S-9Fu"0-*-MT»0Prtt'.l>L    IMA    S*LTI 
^?-S<rC:'.P.i-r.ITf.OS.LICTLf.MLIDE 
;-3"0--0-4-t.IT  '0StLICTLt'.:LI3E" 
(..Bo.l-O-.-tlT-uSALICYLtMLIOE 
•  -aPO'.O-S-t.ITf.OS.'-LICTL/'llLinE 
<»-j*C:.C-;-\IT-O-0-SALICYLGTCL<JIDI0E" 
1.2-BUT*;if.E 

:IE    E-STYRENF    RESIST  "       " 

'E 


S 

s 
s 

L 
L 
6 

c 

L      175-21 

L 


1*3-1* 
1-12.7 


23t§-t«~ 

91,7-3 
12,£-i 


10 
13 


-115.7-9  3 

ic:-r; 

SitT-fl  0.T 

•O.S-B  0.T 


149. S-B 


2000-K-L333-l«L--'USiH 


100    -    CCLJ-I^L-R-lT-* 

119   -    LC5r>-:«L-5Bfi-" 

1200    -    LCLC-InL-SjT-* 


0,31-    6 


,'•[  2-3UTA'.0:r    (SEE    KETHYL   ET«YL   <ET0*:E| 

\n\       '  BUTE'  E-l 

;J  2-PUTCXY    ETMJVCL 

'-.i ;.-3UTYL_'CET«TE __^^^    

S-BOTYL  iCEfaTE 
« ;    T-8UTYL  flCETiTE 

|»l BUTYL    ACfTYL    MCIr.OLElTE 

}»[  \-aUTYL    JCRYLCTE 

1«  :.-BUTYL    M.CCHCL 

-'  S-9UTYI 'LtOHOL 

'T-BDTYL    i'.LCi^iL  ~ 

C-BUTYLA'I:.E 

eUTYLiTEO   riYOfOXYTOLUENE 
S-PITYL    Ltl.ZE'.E  ~  "~    " 

:-9'JTYL   -ElZ£:.E 

T-B'IYYL   CHR.5W.TE  

"UlTYTTECYL~PrtTKSDrTT 

buttle:. r; 

6tTYL-?-rYHYLNEXYL    PHTrtALATE 
"h-6UTYL    SLYCICYL    ETHER 

Y-6UTYL    >iYGROPERCXT.C£ 

BUTYL    ISC3CTYL    PHTHALATE 
~~ TL"L«TiTE 

BUTYU-IT-IU* 

BUTYL  ■"••-.'•' ESI  j.1  CHLORIDE 
"BUTYL  ■-E'C.'.PT.Vl 

B'JTYL  IXT'idCRYLATE 

BUTYL  'IITP.OSC  ITROGUAKIDIME 


S  16*0-21 


-4,5-8  2200 


2*-is.a 

Tl.J-29 

5*eP-21 

O.b-20 

15-25 


13-35,5 
5.5-20 
13-20 
<0-2».i 


1-lB.i 

1-22. T 


-P. 5-8  12CO 
7»-Q   550 
-6.J-B 

171, 2-a 

112-5 

st-e 

22f-r 

f9-9 

117, 5-B 

99.5-B 

77-8 


2*3 
700 
950 
950 


390 

450 

300 

IS 


173, 5-3 
162. 1-B 


0.1 


t — 0V»-J0" 

L 
L 
I 


lft2C-K-L353-5CU--iuS-»  U-   5*»3-  8 


lS-K-LOLO-IPR.-'.US-it 


2e5-K-Lc5r-IML-HAT-2  u-   2,40-  7 


65R  -  LCSD-I^L-RAT-* 
6000  -  LCL1-t*L-*AT-4 


U-  I*.  3..-U 

R-  29.51)-  i 
3-   3.00-  6 


i*»c-k-l:)55-crl->«t-4 

96P  -  TCLC-m— '  ' -*  U-_  C.20- 
950  -  TCL0-InL---N;-<t 
950  -  TCLO-tML-H  ^-4 


1<>90 


.I-.-.  .4*2* 

P-194200 
U-   1D60 


1465 


5325  -  LCHJ-ImL-^AT-4 

77  -  TCLO-IHL-4'N-u 

T7l-K-L--5^-IPS-,,jS-4 

6000-«-LDL*-:1XL-H;T-4 

■PC-><-Lr,f3-0SL 

9<n-*-L-L0-CRL 
2240-<-LtS3-i,fiL-S4T-4 


C-   3.20-  6 

0-1.20-  7 

tT-4  U-   0.72-  7 

AT-* 


990 

22*0 


215 

5590 

310 


2970 


273   1 

"iei-B~a5 — r 


99-B     2    1 

163-9 


20  5f|-K-LO5U-lHL-RAT-4 
1500-K-L05C-ORL-RAT-4 

~  2C0"-rt"-t.DLO-lPR-RAT-li 


10  -  TCLO-IhL-ri"N-»  0-3,9026- 
254-K-L0LU-IPR-MUS-4 


2050 
1300 
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PHYSICAL-PROPERTIES    TLV-TWA-CAR      TOXIC-TEST-OATA    OOOUR-IVFO  PHT  O-RAT  QUANTITY 
1      2  3       t   !  6  7    «    9   10   11   12  13  1*   15    16  1?   15   19     20 


( 


('\ 

9L-TTL    OLEATE                                                                                       L 

173-B 

'1 

T-eOTTL    PEReC.ZOATE                                                                      L    0.33-SO 

J160-K-LOLO-CRL-RAT-9 

it 

P-T-auTYL   PHE'iOL                                                                        L          1-70 

238-S 

2520-r-L05d-S«%-«eT-'* 

■i 
■i 

^-SCC-eUTTL-'l-PHE'JTL-P*«"*-PHCMYLENEClAlil«C 

^UTTL    RICItOLEATE                                                                                L 

273-9 

i 
»■ 

jr 

o'.'TYL    DL'r?ER 

~~a*o-*~ 



BUTYL    STLAHPTE                                                                                        L 

» 

oi'TYL    TI'i    C0>-P0O'!3S 

.1 

o-"l>TYLTrLUE:  Z                                                                                  L 

60 

1  _       15HC-K-LD50-CRL-RAT-* 

1300 

'•1 

SLTYL    X*.    TK*TES 

"I 

FL,TY5iMOrHTD£                                                                                          I 

7S.7-R 

2»9t-K-LC50--JRL-RlT-'»    U-      0.03-10 

2493 

"i. 

hi 

_2:jTYliLre-<YD*.-»*iltlNE                                                                L 
rJUTTMLOrSIXE                                                                                          L 

1E2-B" 

2Gn.K-LCLJ-IPR-  'US-* 

J-           20 

i 

i'jTYSIC    «CI1                                                                                       L    0.H1-20 

163, S-B 

jSHO-K-L^SO-QSL-ncT-H    U- 1.0036-11 

29«0 

,.i 

c-cc:ylk  Acm                                                     s 

205-S 

13?e-K-L05O-ORL-"iT-* 

1330 

..[ 

C*:,t';''    S'-C    COnPOUMOS                                                                 S           1-391 

321 -», 

0.1 

1                15-K-LJL0-I1S-RAT-* 

P-        926 

"i 

G»"   tl/s   BEj!*.W.TC                                                                        s 

■1 

CCU*  CKLOtlSC                                                                S       1P-S56 

3*a..n 

i    -   LC9n-tHL-nCS-4 _._ 

.V 

C-C  'I'-""    CYAIlwE                                                                                     s 

200-0  " 

"i 

ClS'I'JP    2-ET^-YLVEXOATE 

Ti 

CO'lLP-.    FLU3*I3£                                                                             S           1-1112 

1100-' 

150-K-l.rS0-CRL-5PS-<» 

11 

CiJ''i:v  '  itr-te                                                            s 

353-H 

a-         s 

J. 

c-':  •I'j"  ■•xliC                                                            s        l-iooo 

CJy'IU'l    PrCJ'MATr                                                                                S 

9nnc-« 

1S0O-V 

0,05 

1                  9   -    TCL0-[HL-Hr;N-4 
63C    -    LCL0-Ii-it.-'VjS-t 

1*1 

1 

(■'■."-'I'- *    »fcf.**lU:    CYAfUOE                                                       S 

i»l 

t*Z  "Ilif'    SELEMJE                                                                             S 

19SC  -r! 

u-            3 

;>'' 

£i3vltlM    SULPi-1;  TE                                                                             S 

1000-X 

2-K-LrL0-SCU-RAT-» 

U-              3 

-1 

Cii"tUfi    EU«.P-I£E                                                                             S 

175C-:1 

90-K-LCLO-SCU-^tT-* 

I*.             3 

1 1 

Cir "If*1    3.LP  iCSELttlOES 

U-             3 

H 

CiFFEl    E                                                                                                       S 

236. e-* 

1500-K-TDtO-1RL-RiVT-» 

H, 

CttCXVfi                                                                                             S        10-903 

SHi-H~ 

P-    '    200 

ii ; 

CtLClur:    eCET-sTE                                                                      S 

S2-K-L030-Ivm-^US-» 

ii. 

CiLCIlH    -LGI-iTE                                                                             S 

t 

M, 

CSLCIL"    fSE    iTE                                                                             S 

1 

1  "            7S5-K-73L3-U:)K-H  it,-* 

l"l 

C4LC1UK    JRSE  HIE                                                                             S 

I-1 

CiLCIl/<    Cth»ir£                                                                               S 

2300-K 





—  ■    ■ 

L-      9*20 

1" 

CCLriui  cw.t.ate              '                                          s 

H5-A 

u-  56653 

H 

CiLCIUH    CASEI..ATE 

H 

CiLCI'j"    CH-C^IDE                                                                        S 

772-* 

1000-K-LC,50-ORL-RfcT-4 

1000 

I-   16363 

L 

CiLCI'J-'    riTR-TE                                                                                     S 

P-      6S45 

!*1 

C*LCIU»   CTC'  i.-.IOC                                                                           S 

1300   h 

■  l»00-K-Lr50-ORL-S9T-<» 

UE-132763 

r«> 

ctLfiur.  CYANIDE                                                                  S 

3^0-0 

39-K-LP50-ORL-RAT-* 

39 

i«r 

CiLCi'JJ*    ilSOCIu:-    ETKYLENTontfTGETET&A    ACETATE      S 

3«00-K-Ln3J-tPR-P£T-t| 

H 

CALCIL!*    riSl:L°r(I"E 

U-120763 

*», 

GAitii'i  :ccr:YLeEriEfE  sulPmonate 

!"i 

CALCILT'    r-CTnYLHEXOATE 

t'LCIL*    FLUCdlCE                                                                             S 

;-i 

CALCIW    "YO'IT-E                                                                                s 

1S60-* 

i-r 

CALCIC  -T^OXICE"                                                              s 

600-  J 

JE-120130 

H 

CU.C1U"    -YPJC^OtlTE                                                                   s 

I-      £560 

!"! 

CALCIC"*    ICO ATE                                                                                  3 

-n 

m 

CI 

ciLciv"  rcn.  e 

CtLCI'J"    1503'CAI  C'ATE 

Ui 

_CiLCId>r    Llir  .TvUL-SHC^'iYES 

h  )) 


>) 


!)    ) 


(  (< 


(( 


( 


(( 
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coffo\ino  hunt 
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CALCIUM  LINOLCaTE 

CALCIUM  r  A6.IESIU"  HYOROXIOE 

c  sue  it-"  -At'icsiur  oxioe 
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OCOXYCHOLIC    ACIO     " 

DEXTRAt.ASE 

QCXTRAriS 
"CTCJtTfirfi 

□EXTPOSE   HYCRATC 

CIACETO':£    ALCOHOL 

0I-<P-*C£TGXYPriE\rLI-2*PHYRI0YL*ETHANE       "" 

1.2-OI*N1NOCYCLOHEXAN£    TCTRA    ACETIC    ACIO 

2,»-01Af'H.C-PHEIHCL   D1HY0V)CHL0RI0E 


17.-8 


10 


26000    -   LCLO-IHL-RAT-* 

AO-K-LD30-ORL-HHN-4 


■  00 -K-L050-SKK-RAT.il 
10B,  >-K  I         1  16-K-TQL0-ORL-HKN-» 

59.  r-P      0.3     ~1  Ht-K-LCSO-ORL-RAT-"* 

231-B  »TI0-K-LO50-t)RL-RaT-'f 


<t?20 


0.1 


T-K-LD30-0RL-BHD-* 


L      1,1-20 


ltT.I-B      240 


- SBfliK-LDSO-TVU-flOS^ 

<tOOO-K-L050-ORL-RAT-4    U- 
8O00-K-LDL0-ORL-RAT-* 
130-K-LDLO-IPR-N'JS-H 


►3»5 — 


3,23-   7 


9000 


*tiL 


si-^AFYx^Rrrir 

OIAZEPAh 
JJIAZOl  ET«AKE 

oibe;;zot,ia?yl-cIjUCpmioc 

OIBE'lZOTLHYOftAZINC 
CI60RA-E 

s.*-t  rerwnTrsoT 

2i5-LIdH0.10-3--JlTaOSALICYLAMlLlO£ 
J»,5-DIPh;H0-3-^ITROSALICYLANILI0E 
2",5-bie«fiK0-i-PR0PAN(Jt 
OI-«-BUTrLA.?If»E 
OI-SEC-B"TTLA.'IKE 


"ann^a 

-2  1-3    0.3H         1 

la.i-n 


C      12»-t-112)    -»2.«-B      0.1 


T10    -   lClO~-IHL-RiT-»~ 
T10-K-L051-0RL-RAT-* 
272-K-LCL0-IHL-RAT-4 


133    -   LCSO-IHL-Hi^N-* 


710 


2-220 


!3'>-8 
13L.-B 


2t«    -   LCLO-IHL-RAT-4   U-      l.*3-12 


- 


COlrPOUHD  HA«E 


PHYSIC AL-PROPERTIKS 
1      2  71 


TLV-TWA-CAR      TOXIC-TEST.DAT*    OOOUR-INFO  PHY  O-RAT  QUANTITY 
*   5  4  7    6    9   10   11   12  IS  1»   IS    16  1?   1»   If     20 


U" 


p*-' *  * 


9'JTYL    AMiriOETHANOL 
eUTYL    FUl'tStTt 

3-QIB.UTYLThIOUREA    _       

BUTYL   'ALEATC 

*DI-S£C-6UTYL-PAflA-PhEHYLENE    OIAKINE 
iiJlL^PHOLPHiTE. 


BLTYL    PHTMALATE 
BUTYL    SE5ACUE 

tUTYL    YI,(    CILAURATC 

3-uI;UTTLTHlOU»EA 

BUTYL    XAIjTHOfiEN   OISULPHIOE 

C.4VCHJ^_SIL.ICAYJE 


S         10-5*. » 
5 


6         54-16.1 


CAF-PYL    PMtriALATE 

C*LO'  E    (SEE    !,;-OICKLO.:0-r,APTHOaurKONE, 

hE^?ICKES.Flj\SICICESJ 
CkLOPAPHL".'*7CnE 
C'LOPO/CtTYLEl.t 

CICH-DIP^E'  jene 

DlCHLrSO-E'  iE.iE 
S-OIChLOrfOJENZIDINC 
6-DICHLOK^tfl^IHE    ACID 
*-OICHLOrtO--Er.ZYL-MCOTIfjIU>    CHLORIDE 
CHL^PCllFLLiCSCETHArE    (ALSO    FREOI*    12) 

t-CICHLCrO-I.S-II^ETHCXYaENZOQUI'JOKF 

rS-r.IC^LORO-'jtS-r.IHETHYL    HYPANTOIh 
C'LCacjIPHT    YLCITHLOPOETHANE    (SEE    T„£) 
CHLOPO^IPl  E1  YLTRICHLQROETHV.E    ISEE    OOT, 

PSECTTCJJESI 
1-t  ICHl.Of'OEThH'.'E    (SEE    ETHYLTDEi.E    CHLORIDE) 
J-riCHLOPCETrtirE    (SEE    FTHYLEhE    rHQLORISE ) 
2-0ICfLC(bETHTLCr,E      -       -----    -       - 

C-LCRO    ETHYL    EY^fR 

C-LORO' ETi-v' E    (SEE   KrThYLEtiE    CHLORIDE) 
*-CICHLO«C-tLP^A-KEThYL    BE»l?HYOROL 
l-t3ICHLO;;0--ETt'YL    'ETHYL   ETHER 

J.^pIChLrHO-.-APT:-"lCUlfJO'-'E    (SEECICHLONE) S 

•  -CICHLQkO-r-.^IT^OBEhZCfTE  [ 

1-CICHLCKO->-:.IT«*0£Tha;-'E  l 

■-LIC"LOPO-i.-IjITBCPHFSCL 

".-OICHiOnO-.'.-f  ITR0SALICYHMLI3E  ' 

»-OlCH.CRCP.U<iOXYACETIC    ACID    (SEE    2,»-U    .  S 

^ER=>ICirtSI 

CHLORCJHE'J>l)iTtLTYRlC    ACID    (SEE    2,V-0H)  ~ 

(P-CHLC«CP»-Er,YL)    "^ETrtTL    CARBI'.PL 
2-CiIOLOknprGPA' E    (SEE    PfiOPTLEfiE    DICHLORIOEI    L        *0-19.» 
J-OICMLQROPhOPEfE  L 

CrtLOROTETPAFLUCSOETHANE  L 

S-ClCMLCROThIOPhEr,£ 

CY»r  CI^TlUE    "  S 

CYCLPHFXYLil'INE  L 

CYCLOHEXYL  ACIPATE 

CYCLCHCXYL  FHTHALATE  S   0.1-150 

CYCLOPE'.TiriE^*L  IROf  s 

ELJRIf!  (SEC  I.SECTICICESI  S 


l    »oo.*r 

L   0.7-20 

L   580-22 


2;2-e" 

2(5-8 

tO-X 

■2tl-B 


3'  C-6 
1'0-B 

rC-H 


11 


1070-K-L030-0RL-P.AT-* 

290-K-LDL0-IPR-"'US-9 
150-K-LQL0-IPR-«1U5-* 

JS200-K-LD50-CRL-RAT** 
U0-K-TUL0-ORL-HHN-* 

2»3-K-LO50-0RL-RiT-* 


1070 


3200 


2»J 


320 


2;2-e 


1.0  .fl 

13-n 
ii.'3-n 


O.H 
300_ 
">»50 
CAR 


1 

1  C 


■T9-3  H930 


1?2-H  "0.2" 
13  0-:, 
108,5-H     1 


!^-B— 790 
178. !-M    30 

•tO.1-8   890 


!*;-* 


i:*-b   to 


10 


96.0-B   330 
1C3-B 

12A-8  TOOO 


2!*-B 

n».f      io 

110-f  0.23 


1300-K-LD30-ORL-RAT-H 


1.9  -  TCL0-IHL-HKN-* 

500-K-LOSO-CRL-^AT-* 

300-K-LCLO-ORL-H  IN-1 

"♦T*0-K-LDL0-ORL-R*T-» 


~5*4-*-Llt51)-bRL-RAT-* 

lft-K-TCL0-OHL-H*N-% 

T23-K-LDS0-0RL-RAT-H 

_16SO0  -  TCL0-IHL-W1N-*  D-   »,30-  6 

770-K-LDS0-ORL-RAT-* 

9930  -  LCL0-IHL-RAT-4 

10S00  -  TCL0-IHL-H1N-* 

500-K-L050-ORL-RAT-* 

_J300-K-LD50-0RL-RAT-» 

13U-K-LDL0-CRL-R?T-* 

15-K-L0L0-IPR-CUS-* 

80-K-LDSJ-ORL-H1N-* 


1300 


50  0 


5*2 


770 

300 
1300 


r»6" 


115 


"BOO-K-L050-S«N-AAT-» 

SCO-K-LrSO-CRL-tAT-H 

1     9*00  -  LCLO-IML-RAT-* 


500 


300-K-L050-IPR-R6T-* 
373-K-LDS0-0RL-RAT-* 


11SO-K-LDS0-CRL-RAT-* 

20-k-L050-0(!L-C«.':-» 


173 


1180 


I        ) 


> 


) 


) 


)         ) 


r   ( 


t 


<! 


(,      ( 


K1 


COMPOUND    NABE 


PHYSICAL-PROPERTIES         TLV-TWA-CAR  TO*IC-TES*-CATl         OOOU^-JjFO    PHY    O-RAT    OUANTITY 

1  2  3  *      9   I    T         6         9       10       11       12    IS    I*      IS         It    17       18       19  2a 


OlETHAtlOLABICE 

SlETHANOLAfllr.E   LAUftVL    ETHER    SULPHATE 
_plETHTLALUHI(.UH   CKLORICE 

DIETHYL*'''.  IfcE 

ALPHA-DIEThTLA«I'.0AC£T<}-2.6-XYLIOIOE 
J2T.ETrtYL_A>It'IOEAfleiTAL_ 

StETnYL^I'.GCfhi.OL     (SEC   OtETMYLCTHANOLTKlWl 

OlETHYL»vH;OHYCRPeHLORinE 

2.3-JIET-  rt.-i,5-;if;ITftOd£ilZ»MLIDE 

3lETHYLt:,E    DlMIOE 

DIETHTLE'.E   GLYCOL 
J^ICTHYLE'-E    GLYCOL    WO'lOfUTYL   fTHE« 

CIE'ThY'LEIE    GLYCOL    rONOETHYL   ETHEA" 

CIETMYLELE    6LVC0L    HCWONETHYL    ETHER 

:IETHYLEVE    GLYCOL   «0:iOSTE*R»TE 

CIETHYLEr,E    ThUriNE 

DiETHTLETl-A'JOLArilJE    (SEE   DlETHYLAHINOETHANOLl 
J^IET^iYL    n>Cn    (SFE    ETHYL   ETHERJ 

Oi7?-ETHYL^>YU    »niPATE 

CIlS-ETtiYLhCXYLl    AZELATE 

CKS-ET^YLiiExfLI    PHThALATE 

CH2-ETHYLHEXYLI    SEBEC.TE 

DIETHYL    NlTROStflNE 

c:ethtlotilfestr:l 


162-3    50 


L  HII-2S.2 
L  1-91.8 
L  0,02-20 

L" ""' 

L  0.12-20 


180 


L  0.22-20 

L  l.t-20 
M42.20 
2.6-2G0 


WJ-CiCTrYL-f  ETA-TOlUAKIDE 
DIETHYL  FMTMALATE  (CEPJ 
_1.3-tIET"YLTK'TCL°EA 
DlFLuOROUISROILTk.tNE 
1     OICLYCOLIC  ACID 

OIGLYCCL_LA>.£TE 

OI&LYCOL  OLEtTE 

CKHEXYL.OCTYL.ClECYL)    PHTHALATE 
0ICHE*YL,3CTYL,CECYLI    TRT^ETELLI ATE 
2«!-LlHYrR0-S-CAReOXANILIDO-t-f1ETHYL-" 

-l.»-CX6THI%-*,»-OIOX!0E 
CIHYUPOXYHLUHINU*    AniNOACETATE 
"^■Oli-YOSOkr  SEUZEfvE  "(SEE  *ESORCmOL)~ 


1.2-200 


101.1-3 
2»5.*-3 
230.6-3 
201. 4-3 
209.1-} 


207-J    <♦ 
162-3   SO 
J*,t-1  1200 
2l*-> 
237-S 

23;-;   s 
2»e- j 


lt-163 


29G-3 

23,2-3 

31J-J 


660 


(.ALPHA ,6-ALPHA    OIKYOPOXYPREGNAB-ZO-ONE 
DIISCBUTYL    ACIPATE 
"OIISC3UTYLA^i.iE 
DIISOSUTYLEi.E 
OIISOQUTYL    KETONE 

TjnsseYA.TTEs-" 

0IIS30ECYL  ACIPATE 

OIISCCECYL  PHTHAUTE 
"CIISOCTYl  adjpate 

DIIS3CTYL  AZELATE 

OIISOCTTL  PHTHALATE   

"7IISOCTYL" SE3CCATE 

OIISCPROPTLAhlNE 

isqpropyl-p-phenyleneoiamne 
hethyl  acetahioe 

ClfETHYLAHIHE 
01NETHTLAN1NO  BE&ZALDEHYOE 


i^w,* no-* 


TIO-K-LISO-ORL-RAT-*" 


14800  -  LC50-IHL-3AT-*  U-   1.02-12 
29-K-L3L0-IVH-RAT-* 

"  1260-K-L05C-SKM-HBT-4 


"T10   U- 


«00 


1T25  -  LCLO-IHL-HMN-*  U- 
2  0O0-K-LQL0-1VN-RGT-* 
?fO0-K-Lr,50-:"a-';PG-H 
3(2P-K-L030-;«L-R£T-»  U- 
*160-*-L«n-PRL-GPG-» 
JOO-K-L'JLO-IPn- <JS-H 
17C-K-L950-SKK-  jPG-"* 
1260-K-Ln50-SKN-RST-<i  U- 
2?0l)-K-Lr,50-C«L-RAT-i»  0- 


lHl-rt-TrL0-:RL--1N-i» 
365-K-T!JL0-IHL-H4ft-» 


1     27<t9-K-L350-IPR->'llS-» 

316-K-L050-rRL-RAT-H 

1    1970(1  -  LCLO-lhL-RAT-<t 


t. 50-12 


6.00-  7 


9T3 


0.19- 
2.10- 


2200 


316 


2O00-K-LOS0-ORL-R4T-* 


10-30,6 


139.6-1 
102-  t 
166-1  130 


m       oiiscp 

" Ik.fc-DI 

■•    fc,N-m 


L 

L 
L 
L 
L 
IT 
L 

L 
6 
S 


240-1 

207-1 
235-1 
23P-1 

as-;) 


~  301-K-LD50-nRL-HAT-q 

25d-t(-LDS0-UNK-RAT-H  "~ 
11800  -  L050-IHL-RAT-4  U-   1.80* 


2000   L-    179 
331 


I-  2239 


20 


H210  -  LCLO-IHL-RAT-4  U-   1.57-  T 


1.3-45 


165- 1   3S 
6,9-'l    IS 

73--1 


565- 
698- 


K-LD50-ORL-RAT-*  U-166.00- 
K-L05C-ORL-RAT-*  R-   0,09- 


369 
698 


CQHPOU40  NAME 


physical-properties   tlv-tva-car    toxic-tesy-oata   ooour-info  pht  o-rat  quantity 

1  *  '  *      s   *    T        8        *      10      11      12    13    14      IS        U    17      II      11  20 


OI«ETHYLAHINOAZOBErJZEIIE 

GITThTLAM'.TIThANCL 

'Jif-OirtTHrLflMLIhE 

%-(li3-PJKETHTL8LTTL)N-PMENTL-P*R»- 
-PhEI'YLENECIA'.I'JE 
_U!"£ThYLi;YCL^EyYL.  PhThALAJE. 


1-2?. s 


116.  » 

131-3 

1*3.1-3 


CAR 
23 


i  c    ao3e-*-Lb5o-oRi-RAi-» 

1370-K-LD30-SKN-RBT-* 
1  1410-K-LOLO-ORl-ftAT-* 


2030 


Bi't-CITETHlrL-J.^-OlPHOF.YlHEXANE 
DIMETHYL   CISTEAKYL    AHMOMoN   CHLORIOE 
.   EIHETKTL    tISlLPfl'JE 

0,G-:jI-EThYL    .-IT'-IOPHOSPntTE 
Mtri-«:l"EThYLFr'H'')-MCE 

_1»1-jI"EThyu  yibizime 

3,5-DIVE'l-YllSC.itAZCLE  "~ 

i-.S-'j^ElMTL-i-KEPCAPTOTHUZPLE 

.  2i3-'.  Tfr'hYL-i-MT^OSALICYLAHlLinC 
2)»-;i*ETHYt.-3-hIYP.OSALI':YLAMILI0E 
2.S-OI5EYMYL-3-I.ITROSALICYLAMLI0E 

_2i*-0I»ETHYL-W;iTRCSAt.ICYl.ArPILirie 


L    20.6-23 

L      3.7*29 
.L      157-23 


110-8 

152. 8-fl        30 
63,3-4  1 


*0    -    TClO-rm-HKN-'*   U- 
112-K-LO30-0RL-RAT-lt 


0.03-    « 

300-  a 


122 


tJl^ETfYLCLhYr  FOUYtThTLEIIE   UREA 

DI!"ETi-YL    OXALATE 

;i:  TTwvLPHTHf.LtTE 

ri'CT^YL    SULPHATF 

M-TTkYL    50L?,,i:-E 
_CI>_riHYL    SS,LkkOXKE 

:»-N-^Ii-ETHYLTfIOi;REA      " 

i«I»DI*ET*«Tt    LT>EA 

2,<i-GIf:ITRCJ'  ILIKE 

S»S-3IMTHG=E.>Z.i,ILIDE 

f-CIMTS'FE  ,7D,f 
_5»5-g  r.1  TPO-  ?-,E*-  .OTOLUICUE 

3.S-0If.iTa0-i-.3-»Ff'Z0XYLi0IDE 

nr.'ITPO-f.-SEC-SUTYLPHEVOL 

J,*-3I»,ITS0-'4-CKLr>R0PKE>:0L 

P-CDITRCCREtOL 

?.5-0IMT^0-S-CfES0L 
_t,t-niMTRG-r.c,-tSOL    ACETATE 

*,ft-CI'  ITJO-3-CI-CSOL    ^ElnYL'ttHtr 

0IMT''O-:.-CYCLCHEXYLPMEr.r)L 

2.»-LIf  I-IUPhF-.C-L    (SEE    9IPCI0ESI 

2,«-~I"ITae<»  F.jrLHYrHAZI\E 

2.".-i,I-  JT<<CP.  E,;&L    SCCIL1    SALT 
JSji-CraTOOSjLlCYLAHLICt 

J.S-MMTRO-P-SAUCYLOTGU.HOl'DE 

3t5-DlMTR0-C,-SALICYL0T0LUIDI0E 

2.4-C1MT3CTNT10L 

3.3-CIMTRC-j-TLlLAMIOE 

S.'.-CtUTROTrLl^E 
_Ptp-tI''^:  YL    -IP,'1ENYL*PI.VE_ 

ri'.O  .Yl    PHth^LATE 

CIlf-'-OCTM...  -^ECYD    ADIPATE 

CII-l-3CTTL."-LErYLl    PHTHJLATE 

P,P-LICCTYL    ClPl-Ei.YL-rll.E 

CIOCTYL    PUf'LtTE 

CICCTYL    S^LP-CSl  CCI'MTF 


L  1-100 

L 
L 
L    0.37-20 


284-B  3 

1SS-B  5 

1*8-9 

100-C 


180-H 

lie-n 


1  1380-K-LS30-rPR-*yS-» 

1    C         14*    -    LCLQ-IHL--AT-, 

3300-K-LOS0-ORL-RAT-1    U-0.002S-    a 


41B-K-L030-0RL-RAT-* 
27-K-LDL0-OHL-CAT-4 


0.2 


112-n 


23-K-LD50-CRL-RAT-* 

2t,a-K-in5o-ipR-*js-* 

1    -    TCLO-IHI.-H.iN-* 

"iOO-K-LJLO-ORL-r.LS-* 
30-K-LO33-0RL-RAT-* 

IS-K-LDLO-IPR-fuS-* 


3300 


418 


23 


30 


17T-K  S 

**.5.N      l.S 


340-K-L030-ORL-RAT-* 
248-K-LD50-ORL-RAT-H 


540 

248 


L      1.2-200 


232- e 

230- B 


15000-K-LOL?-IPR-RAT-it 


b 


>> 


h 


) 


)        ) 


r 


f 


( 


( 


(     ( 


COIPOUSD    NAME 


PMTSIC*L-f»ftCPE»TIFS         THj-TwA-CA*  TOXIC-TEST-OATA         OOOUR-INFO    PHY    O-RAT    QUANTITY 

I  2  !  4      5    6    7         8         9       10       11      12    IS    14      13         16    17       IS      11  2o 


J_ 


i 


CIPHENTL  S 

CI^E'.YL.  HIKE  S 
CIPME'.'TL  r«:.RY  30CECENTL  SOCCT-ATC 

r  ,,-CIPhr-.Yt-P*B*-PHENTLCMEOI*KUE  S 

:i-n-ppoptla: ine  l 

J^JPraPYL^.E    GLYCCL L_ 

SlSALICYLiLP^'PYLE'ECIIMrE  L 

cisrcio:-  gihycrcxy  ethyl  glycine 

■^ISr-CIUM    ETMYLEi.f    =ISOTTHICCARBA',ATE  s 

[  ISrciij;;    r  ITPiLCT"TACET»TE 
TIS^uIW     OCTCMJKfTE    TETHAHY3RATE 

rTThliZ*.  I!  E    lODI.'E 

CiTRIf'ECYL    PhTHALATE 

CIVf.YL    fcEl.IFt  I 

CCUECYL.-.CETAVIDO-OIHETHYL    BC»*YLAMF ONJUH 

C-LC^ICE 
ZOCZCt!  ETTCIC    ACTO 

JPOFCYl'JE'  l<    Z  _„ ._     L_ 

C(?t.ECYLB-"Ze.f     SULPHONIC    rCID 

V-CCcecYL-1.2-JIwY!3BO-212,1-TPinETHYLeUINCl.INE 
CCrECYL     -EFCAl-TA',  L 

OOL-tCYl    PMEi.OL  L 

pr:bcle:'f 
xjp'''  ise1  i  sectioices) 

EpTcVlcp:'HVd'hi« 

ET^.V.E 

£Tuc  )PL    (SEE    ETHYL    ALCGHOlI 

ETH":  CLA"  I  .ES 

■■EThCXY-I.J-l IHYnRO-i,2(*-TRinETHYL«UlHOLl^E 

rTrir,T    TSIGLYCOL 

EThYL^C^TAfC 

ETHYL    ACtYLfTE 

ETHYL    ALCQhOL    (STE   ETHthCU 

ETnYL    lUWUU  !    SESOUIChLORIOE' 

ETnYL    AHINE 

'Tt'YL    ft-YL    KETONE 

ETHYL    BROMIDE 


1-108.3 


1-T3.8 


1-31. T 


■<t-R 
32.9-R 


It  5-^ 

231. e-e 

-23.3-- 


2t  5-L" 
199.5-6 


2«G-B 


ni-e 

154-B 


1 

10 


2180-K-LD50-CRL-RAT-4 


2180 


U-      0.41-    7 


U- 


60 


L         16^16.*" 

e 

L         99-19 
L  6-60 

L 

0,01-20 


"117. 9-6 

-ee.6-ti 

7*. 3-6 
170. s-e 

12  5-B 


19 

1900 

6 


E'HYL   PUTYL    KETONE 
ETHYL    CHLCKIOE      "' 
ETHYLENE    CkLOBOHYCPIN 

_E_THYL    CIETHA.'.CLAVIHE 

ETHYLENE" 

ETHYLE-E    CTA"CriYCSlN 

ET-iYLEf'f    JIAM\E 

ETMYLE'lF   nlft  INETETRAACETIC^ACID    tALSO    EOTA) 

ETHYLENE    CIErtVKI'E 

ETHYLE'.E    aiCHLORlOE    (SEE    lf2-0lCHL0RSETMt:-.'E) 

fTHYLE'mn.YTLL" " 

ETHYLENE  GLYCOL    LlMTPtTE 

ETHYLENE  GLYCOL    ►:a,'''OiiUTrL    ETHER 

ETHYLEVr  3LYLCL    '0''i)tTHtL    ETHER 

ETHYLE:  E  3LYCOL       OlOET»  YL    ETHER    ACETATE 

ETHYLE'E  ttLYCL    ».C  JOfcETHYL    EThER    ACETtTE 


90-19 
400-2 

900-21 


1003-20 
10-30 


1900 

100 

T«,S-B    1900 


O.OC-23 

10.7-20 

17.9-30 

100-29.4 
0.0*-20 


L  0.b-20 

L  3., '.-20 

l  i.i-ao 

L 


16,6-3 

KCB 

36,4.8 

mus 

12.3-3 

i:o-f. 

2'  f-P. 

~-iis-e" 

2<f-3 
117-3 

2"  D-D 

131.4-3 

eS,5-B 

197,5-6 

171.2-9 
131.1-0 

15i.t-3 


IB 
130 
43S 
890 
230 
26111 

16 


1 
"V 

1 
1 


395-H-LCS0-04L-RAT-4 
1460-K-L050-CRL-PAT-4 


iOOO-K-L030-ORL-»AT-4 


2140-K-L030-CRL-^AT-4 

3-K-L05P-CftL-<»AT-4 
18.5    -    TDLO-IHL- -OS-4 


395 

1460 


iooa 


50-K-LULO-ORL-H'fi-4    U-      3,60-13 

800-«-LC50-CRL-?«T-4 

~5S6S    -   IC30-IKL- "iT-4  "D-"    4.00-    6 
3000    -    LeLl-l-iL-OST-4   R-0.OJ12-    7 

so-k-lcl:-;rl-hvn-4  3.60-10 

5600    -   LCL0-lHL-»AT-4   U-      1.53-    7 
2800-K-L150-PRL-S,T-4 

"~eeo  -  TDL0-ccu-H-'fi-4 

9*00    -   LCL0-IHL-5PG-4 

2760-K-LC50-ORL-O t. T-4 

34900    -    TCL0-I^L-"'-"'i-4 

71-K-L030-nSL-RAT-4 


U-460,00-    7 


2140 

3 



800 

U-  12765 
AS-   96UB 

j-  98160 
J-    730 
U-  12765 

2?0Q 

.. 

2763 
71 

ii-   13455 



>.44a064 

5C0-K-LOLn-lPh-/jS-4 

25         1  5P0    -    TCLP-IHL-H1N-4 

aonO-K-LDSO-^RL-RAT-i* 
145         1  3050    -    LCLO-lHL-r.P'5-4 

200         1         16*00    -    TCLO-Ih'L-HlN-4    u-      4,33-10 
25C     ~'t~        1500— {-LCHt-r9L-t!fif'-4 
1,2         1  61i-K-LG5»-OKL-SAT-4 

«45         4  95?    -    TnLO-lHL-HVN-i,    u- 

370         1  676'j    -    LCLO-IHL--US-*    U- 

5U0         1  F2^^    -   LCL1-IHL-"AT-U    (.'- 

25         1  2<t6n-K-L350-CeL-RiT-4    U- 


8,40-    7 


1.70-  7 
2.60-  7 
0.75-  7 
3.13-    7 


2000 


616 


24S0 


I-      8615 
<j-    17210 

0-         550 


rf- 


COMPOUND  name 


PHYSIC  AL-PROPERTKS 

l  2  i 


TLV-TKA-CAR  TOXIC-TEST-DATA         ODOUR-WFO    PHY    O-RAT    QUANTITY 

*      3    f    T         6         9      10      11      1*    13    1*      19         It    17      13       If  20 


ETHYLENE  OXIDE 

FTHYLCI.'E   THIOUREA 
__  ETHYLENT'INC 

•  -ETHYLET^AXLtrW'E 

CTHYL    ETi-FH    (SEE    DIETHYL    CTHE*) 
TXK'YLFC'*1'/»TE  

i-ETt-YL-l.!-l-:x»>EOIOL 

2-ETriYLHcVi  JCL    ISEC    2-ETHYLHEXYL    4LCOHOLI 

2-FTHYLHfXYL     ICRYLATE 

?-£T  iYL'tEKTL    iLCC'^L    (SEE    ?-ETHYLHEl>A:-'OL) 

1-1 2-ETHYLHEXYL  ]-2-U!<OECYL-l,»«  5. 6-TETRA- 
^YDRTPYRl  jm  JE    . 

ETHYLICE-E    CrLCRKE    (SEE    l,l-0IC«L01OETH4:iE> 

ETHYLK'E    E.:5"-0t'£f'E 

ETHYL    "E'CAPTVj 

ETHYL*  EhC'JRK    CHLORIDE 

ETHYL    f  -  .ORPnOLl'lE 

P-ETHYL-?-''  ITtO-S-LICYLA'-ILnE 


s  1095-20 


13.T-B         90 


PW, 


ETHYLMTTCSL  .IH1-UANI&I  .E 

C-ETHYL-r.-PE.TACi  LOROPHE'.YL    THlOCARBAffcTE 

ETHYL    PHTKALt-TE 

2-EThYL-J-H?r.°YL    ACROLEIN 

ETHYL  SILICATE 

FERCIC    C'lCPICE    (ANHYOitOJS) 

VliT^iTt' 

CXliE 


FERRIC 
FEPRIC 
FERFIC    SL'IPHtTE 

FrRFOCf-R^E 

_£rrR_oPHOff  hof  ys_ 


(AUHYORCUS) 


160-20 
0,4-21 
<t*2-23 
10n-S.* 
5.01-20 
0.2-23 
1-55 
0.2-20 


L"   23Ci~-29 

L 

S 

L 


L 
L 

L 

s 
s 
s 

s 


1-20 
1-20 
1-19M 


FERROSILICO\ 

FERROUS  CHLORIDE  t ANHYDROUS  I 

FER°OUS  OlSCt.lur,  VERSENATE 

FERROUS  FJKARATE 

;r»n0US  CXICE 

i-ERROL'S  PKOSPHIDE 


10-700 


FEPRCLS  PIOSFHOGLUCO.jAtE- 
FER9CUS  SLLPt-ATE 

FERROUS  SULPHIDE      

FERROUS  SULPHITE 

FERROVAN'.CI'jf.  iUST 
FIPPOUS  SLASS  OUST 


FISH  CIL 
FLUC5CP.IC  ACJT 

FLUPrtlTCS  (AS  Fl      

FLUCRT'E 

2-FLUO"0-3-IITR0SALICYLANlLI0£ 
3-FI  L-0P3-3-  ITR0<ALICTL*llLI3f 
S-FLUOPO-'-^IT^uSALICYLA  ILI3E 
»-FlUMO-I-MThC>«ALICYL»  'IL10E 
n-Fl  uOO-5-',ITaOS4l  IOLA  IL10E 
CLUCfiCTRIC^LC-QTT*  Aft 

fluosilicic  ,  cn 

F3P'  .-LTf  r-YLE    (SEE    FL'.SICTEES  ) 


>;-9 

1^7-3 
3*  ,*-0 

s*,:-i 

2*1. l-B 
1  f9-B 

iic-a 

W9-9 


1200 
300 


"1     73CH  -  LC50-IHL-H1N-*  U-SO0.0O-  7 

C    6S6-K-LOL0-f.RL-R*T-* 
1  C    110  -  LCL0-IHL-"AT-* 

1     2200-K-LOSO-?RL-RAT-«  U-   3. 70-10 
1     183<>-/<-L(150-CRL-RfcT-» 
l»a0-K-L050-0RL-r.«-.M-* 
aOO-K-LOSO-iRL-^.iT-H  U-   0. 73-12 
U-   l.*3-  7 


U-  15*?3 


5T.3-6  too 
25 

11. 2-5   1.2 

192.:-":  0,61 

lSfc-S    9* 


SO0-K-LD50-ORL-PhT-t 


725-K-L050-0RL-R»T-* 

2A30-K-LD50-ORL-RAT-* 

10  -  TCLO-IHL-H--N-* 

30  -  LCLO-IhL-"US-* 

l790-rf-LD50-CRL-'UT-» 


■   0,36- 
.0000*- 


2290 

135  0 

200 


723 

2330 


1T8C 


30 
210 

30 


3^2-3 
1  fS-B 

ut.s-a 

2b2-:i 

liis-t*. 

*SO-D 


BSD 


66Q-K-T0L0-SK>»--'US-* 

1232-K-T'DL0-IPS-;''JS-4 

JPOD-K-L030-CRL-RAT-* 

OrOO  -  LCLCIHL-R-T-i* 

9O0-K-LO50-0RL-RAT-* 


3000 
900 


fc70-H 

28U-K 
l«2Q-h    10 


1193-fl 

2TS.I-H     1  1 

10  1 
"2j-F~ 
130-C 

2,5  1 

-197-8   0.2  1 


I-  22**3 

I.  19721 


I-  10**6 


117  0-K-LO30-ORL-HUS-* 


UC-  23*91 


39  •  TCLO-IHL-HHN-* 


2". 1-9  5400    1 
-SC-a   2,5    1 


lS-K-LOLO-IPR-HUS-* 


200-K-Lr>LC-'"IL-3P6-* 
IT  -  TCLS-I^L-^H-*  0-   1.27-  6 


J-   2130 

P-  63002 


h 


b 


>> 


b 


)  > 


r 


( 


( 


( 


r  ( 


COVPOUM  Kf£ 


PHYSICAL-PROPERTIES    TUV-TMi-CeR      TOXIC-TEST.JftTA    ODOUR-I  .FQ  P*-  C-RAT  tUA*.MTT 
1      2  '       *   S  *  T    «    1   10   11   12  13  it   lb    IS  IT   IS   19     2D 


FORAAKICE 

rwtc  agio 
FurAntc  tcia 

FtmALTeDOME 
FURrlR*L 


FURFlMAL    '<ESTJS 
FURFuflf'E 
FURFUPYL    ALCO/tOL 
n-GtLACTCSAMI-E    HYOROO'i.ORIDE 
0-G»LACTCSE    FENTAACCTATE 
3ASPLKE    (UrtEACEOI 


L    21,7-129 

L         in-2» 

s 

s 

L 


;el«ti'  e 

SCST'iJMU-1     HYLRIOE 

G-5LUCAL    TRIACETATE" 
--6L0CCS-.  :INE    HCL 
GLUCOSE 


«*^* 


a^LUCOSE   PEf.TMCETTfE 
GLUTARIC    tCIC 
STCF^.I  JE 

GTCER3L                                                    "'"'"         "     ~ 
GTCERCL      C'lPCLEATE 
JjYCiROL    '  Oi.OSTEAPOTE 

STCi•s^^isoR8IfA■":  l»urate 

STCfRTL  T^IAClTAT^ 
SYCfUYL  TRINITRATE 
3TCEF TL  T^ISTEARITE 

3LYC1CCL 

_SLJ"\tf.E 

SOLD  CYf'ICE 

GOLC  OXICE 

5CLG    POTrSSIlA   BSOMOE 

gols  POTessiii'.  ctamilc  — 

SCLC  SOCILh  CHLCRICE 
SOLO  50QIU*  CTANI.7E 

soloes  ifjiLonar  i"SEr*encoinnjRrc""AtrDr 

GONADOTROPH. 
G"APhITE 

'SUA'-'mhE  NITRATE  -    -- 

GUTHIC; 


L   ,003-30 

s 
s 


L 
L 
S 

L 
S 

S~ 

s 

s 

s 

s 


1-127 


MF.LIL'*: 

HEPiRlf!    POTASSIUM 

HEPirfTJ   SCOR"! 

rlEPTfcCMLOR    (SEC    INSECTICIDES) 

ri£PT*r;E 

HEPTEfF 

HEX*CHLO*OETh<NE 
HEXiCHLO^C'.APHTH/.LENE 
"hEXAChlOP.OPhF'.E 

HEXrtThYLTETPAPHOSPHATE 
HEXAFIUO'OACETOP'E 


2if".f-p 
lo?.;-)) 

li5-f 

161  .7-3 

21.4-a 


30" 
9 


20 

20 


ISa^-H-LlSO-iHS-SPG-*    G-300,00-    4 
1100-K-Hj50-CRL-''ljS-,l    C-'iSOOOO-    £ 
20  0-K-LO5  0-lP«-rUS-* 

ll-tl-T-3La-ORL-H»W.(* 
filO-rf-LCLO-ML-'iT-* 


»*0 
10H0 


1020 


LCLC-T,*L-R4T-» 


2S-8       0.4 


l"i-- 

5*-* 


<6<1-E 

7!.fi-a 

163-0 

_?32-a 

-n 

IfcC-M 


2 
ISO 


7750-K-LOSO-OOL-SPG.i* 


__  200-i<-LOLO-IP»-njS-» 

15^-K-LCLO-ORL-FRG-'* 

80-K-LCLO-ORL-RAT-* 

l3!l-K-TPL0-SCU-fl'S-* 

S50-K-L050-ORL-RAT-* 


tf«    .1610 

u-  novo 


esa 


10-22.3 


tlk-K 

2207-H 

-2-.C-9 


IS    •    1 

0.2 
0.5 


»S-M  0,5 
18-B  20C0 
»i-5 


1-32.7 


*      25?-3 
1S(  ,6-S 


Jil 
15F. 


C  »  ul 
9.7 
0.2 


O.T 


"ISOO-tC-lOLa-SCU-HUS-T 


3oo-k-loso-skn-r»t-i» 


*20-K-LOLO-IPR-PAT-t 
»0-K-L050-ORL-RAT-t 

tl60    -    TCLO-IHL-tC.N-* 

50  5-K-L:£j-Oi?L-iiiT-i» 
32b-K-L:L?-IV'J-auG-'t 

0,rW3-K-TClL0-ORL-H*N-» 

lS-K-LCLO-SK'j-OiT-u 

m-K-LOSC-tRL-onT-H 


U-900.00-    6 


<to 


5Q5 


1)1 


compound  n*he 


•MYSICAL-PROPCRTIE1    TLV-THA-CAR      TOXIC-TEST-O.TA    00OUR-JNFO  PHY  O-RAT  flUAHTITY 
1      s  '       *   5  6  T    •    J 


18   11   12  IS  10   15    16  IT   IS   IS 


«3 


HEXAFLUOHOAiOrETHANE 
u£XAMETHYLEMEClA.»IfiE 
_eF**fFTMTLE.,EIMIf'E 
HEXArfETHYLEN£TETP.A*lNE 
^.FXvriE 


I-rTxicO'E    ULso    J-CThYL    '.-BUT  YL~KFTOnE ) 
S-hExYL    ACETATE 
.  H>"XYLE*!E    GLYCOL 

hfxyl>^  iT«nsoriTROGUANioif.E 
"Y&Riiiijj: 

li*5RA*I.:E    SULPHATE. 


3- 


HYPROeHO-iC    ACIO 
"YDRCCHLC.UC    ACID 
4Y0RCCYAMC    ACIP 
hYJROFLUCRIC    acir 
HYCrOGEr," 
_JTOSpGE^   Rt»-VI;,E     ISEE    HY  ,«09K3."1IC    ACf) 
HYOHOSFN    CI.LC7IJE    (SEE  "hYGNQChlOPK    fCIOl 
HYQROGEN    Cr*-;.:.-I->E 

KYPFOJEM    CYt.MJE     (SEE    MYOPOCYJ-UC    ACIOI 
►•TGP.&JE'J    FLl-'O^I.-E     (SEE    hYORCFL'jOhIC    CCIQI 
^TrfcOviEf     PE?0*KE 
'tYJPQ-rrp;    SFLE  ,I;E 

lYlFem    SuLPiire  "_    

r-rnro;'ji--i:,E  ,  ^so  AESORcr.'oij 

.t-YOPOCL'I  -0»E    OKCCTATE 

*YLR?-Ul  .O'lf    -'0..riEKZYL    ETHER 

^-YDRO^ul    G.iE    i ■■O.'iO-  ETrtTL   ETHER 
_£Y?R?XYACETIC    -CIO 


i   r- 

!    1 


2-HYjfiCXY-'CFTC;?dtri0rjE 
■>HYLPt)>rYBE-.Z-!;c    iCIO 
-    1-H*3B0XY?E.'20IC    ACIO    (SEE   SALICYIC    ACIDl 
P-mYJROXY?Ei20IC    -CIJ 
2-HY;RC*YETHYL    "CYHACRYLATE 

-'Y1RCXYL. T.E    HCL    (SEE    HYSROXYLA^'OMUl 

CHLOflDcl"  

urDROXYLA.'VOlauB   HEtJZ3ATE 
^►.YDFriXYLi^OfdUH   CHLOrljOE    (SEE    HYOROXYLAM'NE 
HCL) 
"-TrRCXYLif ".OniUK   PHOSPHATE 

__HYjipnxYL;"r  or'iuri  suLPitT*- 

2-HYURCXTPfr,;,^!;  E-l-C^  DXYL IC    ACID' 

p-hy;ro*yphe-*ylgltci-  e 

HYCP5/YP--CPYL    ^ETHiC^TLAlE 
HYOROXYPiCPYL    STAlCh 
e-MTCROXYruir.JLI^E 

'^.T^'O ►■  TSTE  H IC_  AC ID 

-I  <HYPOJE«0>.  YCtiOt.IC    .-CID 

i  HYPCPKPStHC^lS    tCID 

t  J"  IQA.'M  !•  E 

i-.:e-e 

ir.CIi)      1    r    C3-  FOU*  ^S 
I*iPIU'-     J-LF-tTE 


s 

L 
S 
S 

_L 

L 
L 
L 

L 

_S 

6 

G 
I 
L 
G 
G 
G 
S 
L 
L 
L 
r, 
G 
s 

s 
s 
s_ 

L 


ior-15,6 

10-38.8 
3.9-20 
0.05-20 


tA.17.8 

ioo-s.b 

1C0-2.5 


tM-lT.8 

X00-8.S 
1-15.3 

10t-23.H 
20^-25,5 
l-132.it 


1-113.7 


II  5-fl 
261-H 
2t)-h 

_ fr*. f-B  leoo 

12T, >-B 
l"6.5-9 
liT.t-a 


1 

110         1 
300         1 


I.  t~o 

ps-«* 

-f>B.  S-fl 

-E  i-B 

25. r-9 

19.  t-3 

»M  !-B 

-6F.  j-H 

-e;-a 
« Ms 

25. '-B 
1". t-P 

Uf-b 

•  ■♦1.  t-R 

-60.  I-B 

iT;-;i 


52.  i-fl 
t  5-rf 
9  5-P 

is*-n 

-i»-n 

151-N 


IS  L  — Ji 


17  '-n 


1.3 

~  10~ 
7 
11 
2 

10 

7" 

11 
2 

l.t 

0.2 

15 

2 


1 

1 

1 
1 

1 

3 

1 

1 
1 
1 
1 
1 


33-K-LLS0-DRL-9AT-* 

SlZ-K-LOLO-IP^-PuS-* 

512-K-L?L0-IPR--!jS-» 

__J00(»    -    TCHi-IHL-'-f  ■' -» 

2590-K-L''3U-rPL-r<„T-i*' 

2W0M    -    LCLO-!4l-=JT-H 

3696-K-L050-rSL-H£T-4 

710  -  LCSO-lHL-fttT-n 
SCl-K-LCSO-rRL-tAT-H 

lf..f  -  tclo-iml-h:  '.-it 

1000    -    LCLO-Ir.L--'«P-it    R- 

'tllj    -    LCLO-I.HL-w.N-i*    D- 

26    -    TCLO-IriL-"  ''J-»    U- 


I- 

2 

13 

1- 

263 

2530 

-     ■- 

—  -       - 

3696 

<J- 

2*0 

631 


19.00-  6 
1.00-  6 
0.03-    8 


it,".    -    TCLO-I^L-H  '.'*-» 
moo    -    LCLJ-Il-L- :*f-*    R- 


15.00-    & 


56C0    -    LCLO-IHL-H'^-H    c-       1.O0- 
id    -    TCLO-lriL->J  '*-»    U-       0.J3- 


I-    10670 
P-    T017S 

J-       <*T95 


0.65  -  TrLO-IHL-K>'N-.»  \j. 
950  -  LC50-IhL-'-J5-<t  C- 
370-K-LC50--RL-'^T-* 

«50n-K-L;S3-Irfi-3^T-* 

ISOC-K-LOSO-ORt-PAT-t 

._  ?.?•>-■< -LClO-ORL-C(,T-» 


1000-K-LOLO-SCU-RtT-* 

S2B-K-LrS0-IPR-vuS-* 

H3B-K-L350-3RL-'!US-H 


^OO-K-LOSO-ORL-'lUS-* 


l.oo.a 

.0Q025-    6 


!T0 
1600 


Ti-« 


2S.1>-^ 


1290-«-l.DS0-CRL-«AT-» 
ItO-rt-TOLO-SCU-'US-H 


1200 


18  1-3         145 
1SS-H      0.1 


5i-K-L:"50-TPR-^fS-» 
100  0-K-LCLO-SCU-^«T-» 
'.250-.<-L.-5E-:hL-:liT-i| 

U--(-LnLC-SCu-  'sT-n 


»2B0 


5    D 


> 


) 


) 


) 


r  r 


c 


c  c 


r 


co^POu^o  h*r.E 


PMYSICL-PanPE'TI'  S         TLW-Tn1-C«P  TCjXIC-TCST-CjTa         OJJUR-I    FC    Per    0--„T    CJiVTITT 

X  J  J  *      3    6    7         8         9       1C       U       12    13    14      15         14    IT      1»       19  2c 


i 
c 


T^VERTiSE 

ic:i:;e 
icr.riCETic  »cid 

»-IC&9-I,5-PI  MTi»OBENZ»MLlOE 

^-lODC-S-MTKOHLlCYLAf.ILIDE 

;-ir,3J-?.f.'lTF"S>LICTL«"ILI0E 

■J-iruO-i-ilt^CSALItrLSMLIJE" 
.,-IC:C-5-MTRCSlU0tL»i.ILt;JE 

•-lO'jCPhEf.eL 

c-ir„oPHE::ct 

?-IOr  CiPV'E;:?!. 
-_.ICJC5cCCi:_;ATE 

TsO'.  HtlE 

IPO"  J-ETWTLHfXOiTE 

IP  Or.  CEXTKM; 

ire:  f.fP'TE'ATE 

l"Oi  OXI    E    )FU*f> 

icci  p*MAeAri"Of.TL 

I»ON   SALTS    ISOLU8Ltl 

I'Ct:  -Selekioe 
:ro-     SC*-TTOL 
I»Pr.    TtLLiTE 
ISCi'TL    /.CLTaTE 


1-38. T 


112. 9-f 


2^0-f! 


S  14JC-H  SI 

L      <to-Jo.J  i-.s-a  o.oe       1 

s  11 


I«J".TL    -LCOWOL 

I SCJ  'YU  ITftOSt-MTBOGUAMQINE 

ISOEC*1  vL    TPKCYA'iOACETATE 

"is^euTf',; 

ISOBUTYL  dCETiTE 

JS03UTYL  ALCJMCL 

ISCCjTTLCrie" 

ISOIUTYL  IJIT^OSO.'  lTROCU»f«raiNE 

ISOEXTYL  fEThYLCTCLOHEXTL  PHTHALATE 

ISOOCUI.E 

ISOOCTTL    ALCOmOI 

I5CQCTYL    EPOl.Y   TJLLATE 


L 

8 

L  1C-12.8 

J.         10-21.7 


L    40.6-21 


l<-2-? 

^i?2-e 


-ll.T-B 

11E-3 

l"7.9-3 

-6.9-d 


99.2-B 


525 

36<r 


700 

300 


JOOO-K-LOLO-ORL— :  N-4 
llfr-K-Lr)5iJ-0RL--JS-4 


IS-fi-LOLO-IPR-'L'S-* 

1S-K-LCL0-IPR-.-JS-4 


40OO-K-LOL0-SCU-3AT-4 

25O0-K-LDL0-IPa-R»T-» 
7    -    L'L0-INL-"US-4" 


IPiS    -    TCLO-rML-nr'.-l 
39To-((-LD5a-SKN-RnT-4 

0.2-K-L050-CRL-RAT-4 


200 


Li- 


sa 


UE-    T3»*0 


o.oie-i; 

0.001-10 


o.? 


3C60P    -    LCLO-IHL-RiT-4    U-      2.38-    7 
24300    -    LCL.0-IHL-r-.4T-*    U-    0.009-10 


1960-K-LQ30-ORL-R.AT-4 


:"so5CfTC^STE(,ri*Tr 

iSCPhOPO-  I 
rSCP"-THALlC    '.CIO 
"tSCPPE'E  "    ' 
ISCPHE'iTL    -LLl-  IW.1 
P-ISPPROPOXY    OIPKEKYL 


L  1-39  215,2-8         28         1  8S30-K-L3SO-0RL-RAT-*    u-      3,10-    7 

S  3H5-:i 

L  3H-S  1*5    -    LC53-IML-B.M-'i 


NE» 
MATE 


"p-^TSJFROPOJiyTilPrfFTrTXA-hr^ 

TECPP3PYL    ACETATE 

TEOPrOPYL    KLCC^OL 

ISCPSOPYL    »r  I!  L    (SEE    MC^OlSOPROPYLAKI 

ISCPHCPYL    AMU.E    CClXCYL9ENZE*JE    sulpho 

f-TSOPBIPTLf  !■  1LI1  E 
~TT5P"0PYC  "ETIiEl" 

ISCPRCPYL    FLYCICrL    ETHER 

v-ISCP30»YL--.-PKl'.YL-PARA-PHEr,YLEfiECI  AMINE 

ISOTHIAZTLE 

ISOTHIAZ^LE  U-CABBOXYLIC  ACIO 

ISCTHIAZTLE  3-CAR90XYLIC  ACIO 


»'i-17 
33-20 


"IT  150-15 


pe.n-E 

62.J-U 
31.7-B 

930 

9*0 

12 

1 
1 
1 

€».«-e 

1050" 
240 

I 
1 

»5(-  -  TCLO-Ir-L— lVr-4  u-   3.7H-  7 

192-H-LOLO-rRL-^ JS-4  U-   lfl.4-  7 

1960  -  LOL0-IML-RAT-4  U-   1.T2-  7 


1430   I-  20(3 

2330 

I-  890 

I-  1593 


J-    TiO 
l*-   2973 


llar-K-LCSO-CRL-oiT-M 

3tP0  -  TDLS-IHL-1-  ■'.->* 

»;2  0  3-X-LO5C-^RL-aAT-4 

555-K-LD53-ORL-aAT-4 


0.22- 


11*5 

4200 
S55 


r~ 


» 


compoui.o  naic 


PHYSICAL-PROPEPTI£S         TLV-YKA-C.R  TOXIC-TEST-OAT,         ffftlW-Hft   PHY   O-RAT    QUANTITY 

1  a  *  *      5   6   7        8        9 


10      11      12    13    lit      15         16    IT      IS      is 


2C 


ISOJA70LE 
JtT    FUEL 

«f*:se\>e 

KETf.E 

KC7.AI    (SEE    CHLQRONlTfiOPROPAhEl 
XPTPTpf: 


lactic  acio 

l^ctomtrile 

•|  LAl-OLI" 

'!  I'fiD   OIL  ■     "- 

|    !  LATEX 

tu»tc  acio  _  

l«b?IC    CIETHArjQLA:  IDE  

LUMie    ISOPOOPAt'OLAlIC*" 

UtuPIC   KOIXFITHANOLAfloE 

LflUPTL    ALCOHOL 

LAL'RTL    ALClMOL    POLrTHYLE'^E    GLYCOL 
_LU'°YL    n«!ETh»LBrV2YLAl.1CNIU.1    CHLCRIDE 

L;bPYL    ISOCUl-'.^LINIUM    6R0KIOE  '    " 
i  J  LE»0    iFu"  C.UlSTl 

LCAt    ACETATE 

LEA'j    AdSEf-.ATE    (SEE    I\SECTlClDES) 
»•  lEAC    A71IE 

I'  I LE*C_»?nET^fZJLE 

"j        leag  car;6iute 

I'-.  LEAT  C*L-R^E 
j"i_  _  LEAD  C^l-RITE 
|"l     LEA?  C*-"<C»tT£ 

l«:ap  cy*'  ice 


L 
L 
6 
L 
G 

175- B 

-«..-B 

139,  i-P 

-i; ?-a 

L 
L 
S 
L 

12.'-? 

10  S-9 

37.  !-« 

0,9 


1-121 


|..r 


_L£*l_cr-iTROf  ::sorcin;.te 

t  r  *  -i     *.     *-•    .  w.  .   »  ^  »  ,  stjt 


L 
£ 

s 
s 
s 

s" 

s 

s 

s 

s 


1-973 


1-51*7 


LEAf    i-ETHtL»EXO'fE~" 
LEAD   FUHtRATE 
LEA3    1S0-ECA';GATC 
LEAD  »'3,\1XIi,E 
LEAD    f;*PrTHEH*TES 
_LE«n_rEO-ECiiO»TE 
LEAD   i.ITP'TE 
LEAC  CYI:E   v.stn 
LEA-}   PElC-ILl-IUTt 
LfAf,    PMCsPhlTE 
LEAD   PHTHALJTE 
LEAP    SILICATE 


LEAO"STE»l*TE" 

lead  $typ"i.ate 
lEao  sulphate 

LEAD  TALLATE 

LEAC  TFTPOXICE 
_LE*r  TPI'  ITR0PHL0R06LUCIMTE 

LECITr-I-:.; 

Lli'  OSt<LPHC\,  TES 

LTT  OLEIC    ACID 

II'  SEE-    L'lL 

LICI'IFIE       PCTS^LEUI    GxS 
_L.IT*  10- 


S 

s 

s 
s 
s 
s 


1-9*3 


m-- 


25  1-8 


S2" 

■-« 

C.15 

1 

7- 

j-ii 

0.15 

1 

31 

-0 

.258" 

V 

50 

-8 

.269 

* 

12 

-E 

et 

.* 

0.10 

0 

P. 29 

• 

1-T23 


23'  -s 
2B-->) 

IT'  - 


Icjo 


*0    -   LCLO-IHt-.'.US-* 
342    -    LOSO-SKif-RBT-* 

lS10-*t-LQ50-CRL-3i>e-V 
370    -    LCLO-I'iL-fiAT-H 


Ul-K-LOSO-IVJ-'-^S-ft 
2700-*T-LD50-G«L-9AT-» 


SOO-K-L350-IPR-RAT-* 


230-K-LO5C-GRL-KAT-* 

120-K-L05G-IPH-,  _S-t* 
10P-K-LC50-0RL-SAT-H 


2731 


I-         »35 

l>  93 

P-    lSB^A 

I-         170 


23: 


PI-20b7<t9 


11C 


2000-K-LOLO-OrtL-GPG-« 

1200-K-LOLC-SCU-P4T-* 

ICC-K-LOLC-IFii-^T-i* 


O-         090 


«S»I-M    .215 


»7)-U  C.32     '    « 

69  imp.  0,£J  * 

iO'i-n  o.i»h  * 

76'-.  ,2T3  h 

11' -I. 

3i:-£ 

100 ■■-•'  .293  * 

3. 22  * 


M0-K-LC50-J.PR-HAT-* 

270-K-LOL0-IPft-,lAT-H 
275-R-Lr:L0-IPR-^AT-* 


300-K-Ll~SO*IPR-CP6-* 

220-K-Lr50-IPR-.PS-* 


L-    10325 


U-         2S0 

U-         160 

U-         280 

AS-      2797 

DC-    23291 


5       >) 


I 


> 


H 


> 


<■    f 


r 


r 


( 


(    ( 


COMPOUND    NA*E 


PMT5tCM.-PROPEPTIE::         TLV-TWA-CAR  TCXIC-TEST-9ATA         00010-1  .Ffc    P«v    0-MT    CUiMlTT 

1  *  3  •      S   6    7         8         »      10      11      12    13    1»      13         16    17      IS      If  2o 


*— .i 


*f 


"I 


LITHIUM    f.LUri*;UB   HYOKICE 
LITHlu*    CHLORIDE 

I.  ITKIijr   KTCPirE  

LITHIUM   fAPTME?<ATE. 
LITHIUP    MTfltTE 

LlT^lur  ^TE**iTE 

"LiTHPCHOLIC  tcib~ 
LIT-CL    RE3 

uiT^;piiO'ESiC*jniuP 

:-LTSEPGIC    tCIO 

■'.c\esjl  ■■■ 

JJ.WmW  ACETATE         

-iGrESIL'  A'SE^ATE 

■  iSfESIf  CACBCI.ATE 

•  A?:;ESIO-  ChLOftATE 

!  AEt'ESIU"  CHUChlDE  " 
rtGriESI'J',  CES1XTCHOUATE 

_v£«arsiy  hTj»oxi3C 

V"S'"iESIU''    L^l-'fiTU    S'JLPHAfE 
*&<&itlVr.    LIC'.fSL'LPHOftATES 
-.".V.tSIUV    ti.flr.f  AT* 

»ac-«esiu    ;jm*Tr 

'UGr.ESlO  OXllE    (FIJHE) 

KA6HES1U-:  SrtLlCYUTE  

"^AlrlESlU'SlLICATt 

"iSMESIL"-  STEJRATE 

•  AS"  £IIU''  S'JL^ATE 
"lif.ESIir  XYLEU    SULPHONATE 
"ALtCHITE  G^EE;. 

"ALEIC  ACIC 


1-S4T 


1-621 


6*o-»  0.03 
25:-* 


65).* 


I 


351-0 
Tot-/ 
35f-0 


12?-M 

250 r-n 


10 


ALElC"A-,wr?PiDE 
"ALTIC    HTOR^ZIOE 
VALOMC    «15 
MAMItlESE    Ar.O    CCI'POUNOS" 
VAI»GAI.€«E    ARSENATE 

.•■ift-'.'GAi-fSE    CttbO'.JTE 

■'ArSilESf    CHLChl'E 

VA.'Sa.'ESE    CrCLOPE"TA0ICNTLTR:CAeo^TL 
!Af.'iAr.ESE    DIOXIDE 

*Ar,GA:ESE  Liscci'j*-  verse;jatc 

^AJG-rESE    2-EThTLHEXOATE 
»A'iG*;.ESf    ISWECA*;OATE 


L-"tV 


1-1292 


20C-I1 

-n 

J30.:.-!' 

S>  -"1 ' 

3C  -^ 

13.  >N 

126;  -.1 


~t>5'  -11 
S3f-fl 


0.1 


:-.At;5AfvESt  'LV.0i.tffC 
•-.Af.'Strxsr  t.iPTHE:  ates 

A'SA'.ESF    '.t&OEC*  .OATE 
MWMttt    MTftoTE 
^A'jGif.ESE   SUIBmate 
1Ar;3AKESE    TALLATE 

Ten.ni*.E 

*ELAMf.E    FG^ALOEhYCE    RESINS 

^ENThOL 

?.EP«C>a*filT£ 

J1EPRYLCA1NE    HYDROCHLORIDE 

2-KERCAP1  06ENZOTHIAZOLE 


25,'. -1 

TOr-M 


17C-H 


T57-K-LP50-CRL-RAT-H 
22    -   LeiP-IXL-*4T-» 


3*0O-K-LDS!>OfiL-''  ,S-» 


230-K-LtLO-tRL-DO&-* 

373P-K-L05C-IV'J-'TS-» 

2e;-f«-LCUC-1RL-RAT-M 

lOOO-K-LDLO-TRL-'uS-* 


757 


0.2 
110 


PI-    11676 


«0O   -   TCCO-IML-hh'J-* 


l75fl-K-LCL0-SCU-iET-* 

TS-K-LOLQ-CNL-SET-it 

^CS-K-LnbD-CRL-oiiT-i. 

•SC-K-LDlC-IHL-^t.T-t 

JBtn-K-LnSa-DfL-PAT-ti 

131l)-K-LO5r-0«U-RAT-(* 

11    -    TCLli-Ihl-H',"-H 


U-      1.3    -13 


70S 


Sf.oo 

1310 


"210-k-lelo-scli-?:US-<* 
ts-K-LOLO-twa-naT-* 


2635 


f55 


U65 


23it5 


**00 


120-K-LD50-IPR-«US-«t 

"160D-K-X0L0-GRL-«US-H 

3160-K-L050-Of<L-RAT-4 


U- 

I- 

3130       I- 


375 
755 

»5 


COMPOUND  NAME 


•"—.,, 


i 


J 


"I 


PMYSICAL-PROPERTTES    TLV-TUa-CaR 
1      2  3       <*   5  6  7 


TOXIC-TEST-OAT*    OOCUR-I.VFO  PHY  0-RAT  3JANTITY 
9   ID   11   12  13  1<»   IS    16  IT   IS   19     20 


4CPCU«IC  ACETATE 

1ERCURK  CHLCSIDE 
"  CSCj^IC  CYA.JIOE 

ERCU»1C  !?IA',"OKIJf1  CHLORIDE 
»:E«CUPtC  IOOIt.E 

_tXRCVRtC_:ilTri*TE 


MERCURIC    SuiPrUTE  " 

:«ERCj*3US    MTRATE 
_  "ERC'JRY    f.LKTL    CO>  POUNDS 

''ERCl'PY    6NO   COMPOUNDS 

*CSTTYL    OXIOt 
_  "ETKICRYUC    tCIO 

'EThiC^YLCUITfilLC. 

TETHi-^L    (SEE    .'.ETHYL    ALC.HOL) 

"ETHlr.3L    AMI.E 

■iETHASl'ALOf.E 

AETKAtUALQUE    HYGROCHLORI0E 
_i£ThE".i.'»'j£ 

:  ETnio^'I'  E 

-CT^OXYC'faaiJTLHYDRAZINE 

?-.rT.'"xr-5-r«LO30-3-WITO0S»LlCTLAMLIOE 

?-'■£ T'-CXTFITHJt  OL 

2-'-ETiCxYtTHTL    ACETATE 

u-'TTi-OXY-t-.ETHYL    PENTAf.CN£ 

*-vTT>-CXY-THIOPHElJGL~ 

-•EThtl    ACETfTE 

METHYL    ACFTTLE'.E 

•"ETHYL    C«YL*«YE  _ 

"tTi-YAL    {H.%H    DI'ETHOCX'CThAME) 
_t_CT:iYL    ALOmOl    (SEE    rtETi-f.OLI  

METHYL    6L-J..I.  *■"    SSSOUICM.0RIOE 

rr.lvYL    »' |f.'£    (SEE    lOfJOKETHYLAMIHl 

»EThYL  .A.'t'iC    riCL 

P-NETHYL.-    Trt.-PhfiC'L 

"ET4YL    I'W.luh    f.ETHYLOITHlOCARBAIATE 
_TETHTL    A-YL    'CETATE 

"(ETWYt    A'  YL*  ALCOHOL 

."ETHYL    N-;.'YL    KETOf.'E 

.iETHYl    B'^mE    (SEE    FU>Y61CIDES| 

AFT^YL    C^'LCHIOE 

METHYL  CiLOIOFOn- 
_2-~ETmYL-<-ChLGR0-3-HITR3SALTCYLANILI0E  

2-»'CY..YL-'— C^L0R&-3-MTR1SALi:YLA-.lLl::E 

2-rET^YL-S-Co^0P0-3-:,'ITR0SALICYLJ'  ILI3E 

?-;TT>-YL-»-CKLORr;PHE:.OXYi,CETIC    ACIO 

►fTHYL    2-CYA-  iACHYLATE 

"fTHTL    CTCLC-Ekii'E 
_JT,HYLCYrLC■-:)r..,  ?L 

METHYL    CTCLC'Ex:    O'E  "' 

^ETCYL  CYCLOrthTr.niEi.YL  *A  JG»  ,ESE  TRICAR80I»YL 

'ET.-yl  rrt'ji.' 

"CT'YL    ':'.LCyL    EE  ,2YL    WC'-liT-'    CHLC:<irE 
»ET-YLr,r    &I°rE\YL    ISCCYt'ATC 
"ETi-TLT  .1     3LiE 


1-136 


1-126 


L         10-26 

S_ 

L        90-12,4 

L      100-21.1 
S 


-D 
?77-n 

•  D 

TS9-A 

_   75-N 
-G 
70-1 
.■S7-8    0.01 
0.05 
3  30-=!       100 
H-d 

90-S     *    "3" 
6'-.i-3       2(0 


S2-K-Ln50-0RL-yUS-«t 
IO-K-La50-ORL-»US-» 
23-K-LCL0-CRL-TAT-9 

S3T-K-LCL0-0RL-u»,W-» 
9-K-LD5G-IPh-i   JS-4  

HO-K-L  !50-lRL-.-.ijS-i»"  '" 
297-K-L05C-:RL-.*AT-it 

0.1*9    -    TCLO-IhL-"vf'-H 
*0T9    -   LCL0-IHL-S1T-H    U-       0.20-    7 

"*?-t(-L350-IpJ-lUS-it  

JSO-K-LOSO-CRL-^-T-* 

»OP    -   TCLO-TiL-H  \r-h    u-    70.00-    7 

137-r,-LT50-1RL-RAT-t 

512-K-LaL3-IP^-.*US-» 


297 


250 


SO 


U-  31071 
137   J-  S1071 

1-   1320 


6.2-20 


100-9.  * 

56-20 
100-2* 
330-/0 
10C-21.1 


12'. 5-3    CO 
120 


2<»60-K-L!.K0-nRL-RAT-i* 
393C-K-LH5&-CHL-RAT-9 


37.B-3   610 

-iri-a  1450 
eo-B 

t.  .J-3 

*«.f.-e 

"l»'.7-9 

-f .4-6 


S3 
3100 

26rt 


3.6-20 
2.a-20 
2.6-20 


100-20 


fiT-S 

i<e  .  i-a 

133.S-B 
l5:.i-9 

-2: .7-e 

7".l-b 


12 


too 

963 

61 

213 

1900 


s8OO-K-L0S0-CPL-^m-<*  U-605.00-  9 

300— <-L053-CRL-RAT-<* 
SC1*-a-LOlO-*CU-SPG-9 
90")  -  TCLO-lHL-rtir.'-*  u-  70.00-  7 

25C0-K-LOL0-«CU-f:jS-H  R-   0,03-  6 
?00  -  LCLP-SKK-R3T-H 


2"6j 
3933 

tftOO 

300 

y 

2 

j- 

S10T1 

1.35-  7 

J. 17-  7 


a   1 

L 

t3-22 

Joa-e  2000   l 

L 
I 

*  ■  ■  ~ 

3?5-9   233    1 

365-5   231  ~  1 

0.2    1 

0.5    1 

0.2 


_12C0B  -  LCLQ-IHL-rlJ-.T-«  u- 
2£ffl-K-L030-',-?L-rlAT-»  u- 
167'-K-L?5e-ORL-RAT-» 
TCP-K-i.C50-O((t-ttAT.» 
lBCW-LESO-r-RL-RAT-t  P-  20.60-  6 
19t0  -  TCLO-IML—m-d 


TC0-K-LC30-rRL-RAT-* 

ioo-k-lcl:-ipr-^ay-<» 

tOOO-ll-LOLn-rRL-RrjT-ij 
lT*o-^-Lf;LO-'I«L-?-Y-9 
lCOa-K-Lt-L3— jIL-'T-* 

23-K-LDLC-0RL--M.T-H 
tS-i<-LC53-^RL-n..T-U 

S»«-K-LC5'J-L«L-i.iT-H 


u-   las 

2«00     " 
1670 
700 
18JQ   u-   3215 


700 


23 

M 

3£9 


])       b 


b 


h 


b 


)     J 


('   (' 


(' 


(' 


i<- 


(  ( 


COhPOUNO  *.AHf 


PHYSIC»L-P«OP?»TUS    TLV-TWA-CAR      TOXIC-TEST-OATA    POOUR-H.F-3  PHY  O-^AT  OUAnTITy 
1      *  »       »   3  6  7    8    9   10   11   12  13  1»   IS    16  IT   IS   19     2fl 


!,■ 


flETHTLtt.E    CHLCP I3EISEEDICHU 

METHYLENE  IOjIDE 

KETHTL  ETHYL  KETONE  (SEE  2-6UTHNOIEI 

itTHTL ["ramiamai 

.'.ETHYL   FJRtfAYE 

'CTHTL-r-SlTCERlTEL 

3-.'tfi-TL    nt»ir;E    (ALSO    iSOOCTAIJtl 

4-"1TL.YL-?i'*->-EPTt:JE0l0rjE 

"ETHYL  I5513E 

'ETKYL  W2.i'"t  KETONE 

KfTHTl  I«SfUTYL  C*16I!*0L 

jrtMTj  I  0?UTYL  KETONE 

1ETH*L~ISOCY.l:.ATC~"~ 

.ItTHYL    L'  uSiTE 

flETHTL    .-■tRCiPTtll 

VETMYL   PEWJf.T  Ct'LCRIDE 

•tTKti    ^ERCUKY    DICTANDIA'IOE 

:'ET'!YL    '■rTt..'CaYL»TE  


REThanC) 


1    s»9-ta 


tcsoo  -  tclo-ihl-h^-4  u-32b.6o-  4 


913 


l«t*j»a      *60         1  *TS0-K-LD5O-ORL-RAT-it    U-      1.15-    7  »76Q 

"Ti-K-LOSO-CRL-RAf-i  71 


59.6-6    0.05        1 


l»l 


►.ETHYL    fJ -P«iThOtur,Or;E 

"THYL    f.tTf.CSjMITTPGUAKlCl^E 

f>METMYL-'lITSCS0-P-T0LUE.ESULPH0NAM0t 

.-'ETr'TL    OXALATE 

"ETHYL    P'P'.TfilO^    (SEE    INSECTICIDESI 

_^ETt.YL    SLICYLATE  

5-nnMYL-6-S-LICYLAMSl31PE 
VET'tYL    SILIC-TE 

.•ethyl  sty*ene 

t;llp<  asji-e 
►'■ethyl  t/.llo  .me 

PETHTL    TETF.AMThYLErE    SL'LPHOHIUWBflOHIOE 
«EtVYL    P-TCLUE\ESULT»hOkaTe 

>;ethyl  vuiyl  ketone 
►  ethyl_violet 

rife* 

jOLYfliATE  CPAVJE 
<OLY&DtV„R  SfLUSLE  CKPOS 

HOLTBtCiTJ":  TR10XI0E 

KOLYBotc  a».hyc«i;e 

sOfCtCETClE    GLUCOSE     '"" 

f.O.'XA'YLi^I  tl 

KO'iO-V  -BL'T  VUA  f- 1*  £ 

"TQno-f-r.jTYL^m 

r9fiOCM.0-CACi.TIC    iCIO 

'Cr.'3CHLC'CC  IFLUO^OSETHANE 
"l.ONOETKA  XL**I\.L 

f0H0ETHYLETHAN3L»MK£ 

\0^fltT-if  XLAM^E    LU'RYL   EYHER    SULPHATE 
T7J'73eT*-A'"OUr  l.Jt    LMiKYC~SUtPHATC 

mOUOGlycERICE 

Hpr.discnjTYL*.  ike 
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•i  i 


POTASSIU.*    BIPriTHAL»TE 
POTASSIUM    BITARTPATE 

f-OTASSTU*    enC.'i.T£ 

POTASSIU    -T-B'JTOXTDE 

PCTaSSTU'-K-5UTTL   XAUTHATE 
_E2lAS5IU_:_C/  SEIMf  TE. 

POTASSIU''    ChlCRATE 

POTtSSIU-;    Ct'LORICE 

PCTtSSIU'"    CHLCR0«>LATJNATE 

POTJSSIU"     CHfiOKATE 

POTtSSIU1'    CITKATf 
_J>nT»S_STU;   CLPROCYANIOE 

PCTfSSIU.'.  CY*:J13E 

PrTASSTU  '  CICHRO'  ATE 

POTASSIU'     OIMTRCIESORCI.iATE 

POTiSSIU'i    OGCECYL    BEuZENC    SULPHOHATE 

PITaSSIU.-i    ETitYL    KS.jTHATE 
_£1!.A-*IU1  FEPr  JCYANISE 

P-fASSf'J.'l    FU>£ftI"e    (ANHY3R0USI 

FTT»SSIU--    hYOROXIOE 

p:t;ssiu-.  icj,*te 

e'TASSIU"    IODI'jE 

P^TiSSIU*.    ISCfhOPYL    XA'.THiTE 
_P^T'.SSIL'-'  _l;.L,'-'YL    rT;-ER    S'JLPHtJE 

POTASSIU'    L;:'*YL    SULPHATE 

PCTASSIU';    LI3..0£LLPhONATES 

POTASSIU    Lir:CLE«TE 

POTASSIU-     MPThE  itTE 

PCT.'SSIU''    MTfi-.TE 
_f:T.SSIU^_OLt,  TE 

=  ?TJSSI-Jr.    OS.'.TE 

PCTSSSI'J,'    UYiwATE 

OCTASSIU'   PALLADIUM    CHLORIDE 

POTASSIU-'.   PEA' AfcGANATE 

POTASSIUM  PEROXIDE 
_?CTa3SIU^  PHCFPHATES_       

PCTiSSIU-    N-PrOPYL    XAMTHa'tC 

PCTfSSIU*  SILICATE  <T£TRA» 

°GT'-SSliA    SILVER    CYAMEE 

POTJSSIU-  STu.NATE 

POTtSSIUv.  Sl'LFhATE 

^OOTISSIIJ"    S"LI»KIj£ 

TfKTUATt 
TELLURITE 


l-ses 

1-719 

1-7*5 


S 

s 

S 

s 

"s 
s 
s 
s 
s 
s 


«3*-H 


366-1 
T9f-rt 
2Sf-0 
971-M 
•0 

~SJS.iT 
39:  -M 


20(.-K 

•6 

BBd-f 
360-H 
9Sl»H 

72*-b 


0.1 


7.S 
2 


331 -* 


lot-* 

-o 

2»:-o 


""TfSSTC 
PCT/SSIL'*' 
PCTiSSI'i. 
P3TAJSIU' 

potassil"; 


T^THA8tr»ATE 
THIOCYA'JATE 
TITANIUM   FLUORICE 
PITfSSIU^JCLUENE    SULPHONC.TE_ 
POTASSIL''     XYlTI.E    SULPhO'li^TE 
PRCCrfoPERtil.E    :i'1ALEATE 
P»CLiCTI- 

PRCra/I'.E    hYLSGCni.OSIDE 
1-pt ;»!'.[ 

PRSPA^FTL  ALCDnOL 


10T.'-P 


»S<  -fl 

•0 

17. -* 


S 
S 

s 

L  11.6-20 


»»2.:-9  iaoo   l 

11-3     2    1 


1500-K-LDLO-bRL-!»af-» 
2*30-K-LOL0-ORL-RAT-<t 


*30-K-LCL0-ORL-H?1N-<t 
^lb-K-LnSO-ORL-RAT-V 


ISO 


U-    515 

UE5717203 


»oe-«-LOL0-scu-Mi;s-* 

1600-K-LOLO-CRL-RAT-i^ 
2<45-"<-L05Q-0RL-RAT-» 
363-K-LDKO-rRL-RAT-t 

i2o-k-l:lb-h/\-^at-u 


10 


2<*5 
343 


*740 
10 


1090-K-L030-CRL-RAT-« 


21-K-L030-QRL-RAT-* 
3OO0-K-LOL0-SCU-SPG-4 

35-K-L:L0-IWN-r0S-* 
O0-K-L!JL0-OftL->*CN-» 


1990 


21 


I-   1900 
I-   1030 

I-  20HS0 


»00-i<-LD50-CRL-':uS-<* 


C.07-K-LCLC-"RL-*'T-'* 


U-  JSO§0-10 


0.)T 


P-»52T00 


a  d 


» 


9 


) 


)    ) 


-,       I 


4 


£ 


( 


<    ( 


COMPOUND    NA*E 


PwYSICAL-PROPEtTIE? 
1  2  3 


TLV-Tufl-CAR  T0KIC-TEST.3iT»         OCOlK-I'.FO   P»T    0-**T    SJA-TITY 
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9-PftOPlOLACT0':t 

MOPI0NALOE-JY5E 

P'OPIOSHYOHOX^'.IC^ACIO 

PROPIO* IC  ACIO 

',. PROPYL  ACET1TE 

■ .PROPYL  ALCOHOL        

~\^°CPYL   i?:r.i    I SEE"":<ONO-r!-P*BPYL*TrNE  1 

f.PBoPTL-'l.'.-:  I -..-PROPYL    YHIOCARBAKATE 

»T0DYLCVE 

P10PTLE  ;C    CIC'LCFIOE 

"Pr^YL  EVE    GLYCOL 
_PRCPYLE;E    GLYCuL    ALGINATE  

P^PYLF T    GLYCUL>O':0fcUTYL    ETrtER 

PRCPYLE'T    GLYCCL    CCriGHETHYL    ETMIR 

PPOPYLfE    GLYCOL   KONOSTEiPATE 

pfcpyle:  k  V  I'E 
PPOPYl?'E  C'ICC 

P'CPYLT' 1    P X  JYCTOL         

'  -PPUPYL  »  IT-ilE 

psopylt'itrosc  ht^ogua'itcine 
fpCv:lo:,l-i*.i  .e 

PYftFTHfiU    IlXT-ImCTI 
PYRl.ITE 

J>YFU,rYl  .E    IIYi'f.OCHLORICE 

PYPIJYL"    ERCUPIC    ACETATE 

OYfi^CiTETHOL 
PYPIOtLLCL 
FYRl/IMf.   P»f?ATE 

oc;.sst.v 

lUAY^OARY    A'"  CHUN    N»PMT"ENATC 


15-»0 
40-29 
10-1*. 7 

i'44-20 


G      104-29 

L         »G-19,t 
L    0.05-20 
S 


"    15^-D' 

101.1.-9 
97.  "-9 

1-  -B 

•9 

■B 
■8 


■  *T,- 
96.. 

lb  ' 

15. .-B 


CAR" 


a»a 

193 


550 


1    C  SO-rf-LOLO-rRL-RAT-H 

19300    -    LCLC-IML-3ST-*    U- 


400-1T.S 


12  >-D  360 

fct -B  5 

3--B  2*0 

u  .-a  no' 


10-13.2        115. 'i-B        15 
20"-" 


10-116  IPU-H 

10-1*7  Hl'1 


4- 


i'jI'.'ACPl  X    HYOfcOCHLORlDE-  S~~ 

col  .ny:r;:ie  s 

JUI'II'.E  _  8 

CUllO'lf  s 

RtFESEfO  OIL  L 

RCX  ICYCLOT.IIJ.ETI  YLENE  ISINITPA^INE)  S 

"RTs^er^LMSEET-orHtoAW'scNzniEj s 

RHCOfc  llriE    TCf.ER 

RH03IL'"'    CETAL   FL'-E    AND   JUSTSJ  S 

1HCCIL"'    (SC'JJP.LE   SALTSI  S 

r.-PIP0SE-5-PHJSPH0RIC    ACIO 

RICE    BPt.    OIL L 

"PltirCLElC  f,clo L" 

POCK    -0OL    (ALSO   MINERAL    -OOL.SLAG    WOOL  I  S 

POST":  S 

S&FFLOWE.l    OIL  L 

SALICYLALCEHY3E  L 

SALICYLHTDRJZI'JE  

"SACTCYLlt'Arlj  TSEr  C^fltHR0KYBXN2OIC"*TITj)  S" 

SELEirr    tCOCPOt';CS)  S 

SELF.  VI*    3IET-IYLCITHI0CARBAfl»TE  S 

iELE'  iur.  jIo/I()E  S 

SClXMUfl    HEYIFLUOSITE  G 

SELF'  cilS    ACID  S 


I7i-n 

iii-n  o.« 
itf-F 

?0.:-n  1.3 

1-10«               11  UH  27 

19S-.-M  C.l 

199  ,m?,  .001 


0.09-    T 


300-<-L930-S*N-t>?Y-i»    U 
3*000    -   LCLi-IHL-P*Y-» 
10000    -   LCLWL-TUY-H    u 
J6fC    -    LC50-1HL-3AT-* 
lt?'j-K-l.Cbu-dL-PtT-» 

?»00    -    LCLO-I^L-SAT-t 


262*0    -   LCL0-t»L-e4T-t 

200-K-Lr.LC-IPS-KjS-"* 

19-K-LC5.J-1HL-P1''-'* 

A200    -    LC5J-HL-1L.S-H 


U-       0. 05-10 

U-       0.63-    7 

u- 

330 

U-      O.20-    7 

1630 

!j- 

1««0 

■j-tl*.3P-    T 

U-      2.31-    7 

y-      7350 


U-    63.20-    7 


19 


lOO-d-L^LO-IV'-COG-* 


lfOO-*-Li,L3-OHL-PAT-» 
1313    -    LC33-IHL-SAT-* 


369o-K-L^5C-riL-°;T-* 
7«»-K-LOL0-C«L-p <T-» 


Q.Ot-10 


3890 
739 


1-33 

1-356 

1-15T 


22  ,-a 

1011-H 
19..-0 


10 


71U-K-L3LO-OrtL-CK,;-» 

225-K-LL.L0-QRL-HAT-4 

320    •    LCL0-IHL-NU5-4 

200-K-LOSfl-lRL-P(T-i» 

381-<-L550-0RL-RlT-k 

2-k-lolo-ipr-  :us-» 


" 60-K-LOLO-SCU-RAT-1 


1000-X-LOL0-SCU-RAT-* 


210 
331 


P-    80214 
I-        T35 


u- 


320 


is-'-* 

17  l-«      0,2 

W-j-fl      0,2 
•  3».'.-B      0,« 

-n 


S91-K-LC30-ORL-PAT-'* 
1  7-K-L150-fiRL-RAY-H 

»    C      1701-N-73L0-CRL-'  US-U 
»  "*-K-L03')-SCU-^iT-it 

1  79-K-LCL0-IHL-»AY-H 


691 

7 


P-         "*26 


compound  runt 
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SHELLAC 

SILICA    <«KORPr<OUS> 

SILICON  __  

SILICON  CASeiCE 

SILICON  •  ONCXIOE 
JILKCI  TETO-Cf-L-"«I3E 

SILICON  TEHAhTLRIOE 

SILVER 

STLVTa    ACETATE 

SILVEH    f  ir.E    MT^ATE 

SILVER    tf.VH 

STL»EP  BvRmTE  HETRA). 

SILVER  BRO,.»TE 

SILVER  fi>i!.i 

SILVER  C'Pvr  .:.TC 

SILVER  C-LGF-T£ 

TILVER  C-LCIL'E 
.SILVER  Cf«!e-/T| 

SILVER    CITf'.'TE 


L 

S         10-1732 

S  1-172* 

3 

S 

L.  _ 


*■•*>* 


,1  ;' 


2    *- 

\  :; 


SILVER    C-T5T41.    CATALYST 

STLVEP   trt,:i:f 

5ILVEP    CIMOO  .ATE 

5ILVEP    ICO-TE 
_|IL«E°    Ii'IOE    ___ 

SIL'.ER    L?CTiTE 

SILVER  ' ITStTE 

S*L"E«  0/I..E 

SILVER  P^-.SPH.\TE 

SlLvr*    SJLF^'TE 
.SILVER  J^PP^-IE 

SILVER    SULP-ITE 

SO*FS^E    IALSO   TALCt 

S^jA    CELLULOSE 

SJtilU! 

S3JTU»    ACETATE    UNHTDROUS) 

IC01VJ    ».:I3    PTRCPHOSPrtATC 

SODIU."    AljT.ATE    " 

SOCIUK    ALX'TliTE 

SMIL*  v  tl  x*..iThate 

S->:iwT    A"  T.if^TwI- 0*X    ALPha-SULPHOVATE 
»c:il..   ifC*i£#i'Tf 

_>r?uv;  »^S£':fTE 

se:i'j-'  assetjIte 

S0:iU'    AZI3E 

SCOJV*    8£'-2Er.-.SULPH0NATE 

SOJJul     9E':20ATE 

«jlu»    0-3ENZ0TL    SUPPHIfllOC 

SiOTT.    SICi.-»::.«TE 

SOOIvl'.    BICHRG  -ATE" 

V3CTLT    EISLLP-AT? 

SfCI'j,'    ilSoLP-IT^ 

SOUL  '    ElH.Ttl 


S 

s 

s 
_s 

S 

s 
s 

5 

s 

5 

S 

s 

s 
s 
s 
s 
s 
s 
s 
s 
s 
s 

S 

s 
s 

s 
s 
s 


1-112 


i-a2o 


1, 2-000 


£  ?  ?  T  u  • 
tZtfi 


i:f 


■Ern7Ei*ESULO|H0N*Ti 


S 

S 

s 
s 
s 


20  •  1 
10  1 
30    •    1 


0.7 


--S-F 

17:.u-« 
i«;'c-m 

E6  >o-rj 

17i0-fl 


2"iP-'i 

-b" 

2:.s-ii 

V>5-H 


a  i:  o  -  « 

-D 

2-0-v 
S'.l-I 

2r2-H    .013        R 

-□ 

S'S-3 

i-:-,-  _  

-D" 

20  »  1 

if.o-, 


2-.e-' 

es.s-.' 


31SO-K-LOS0-CRL-RAT-A 


SSJOO  -  LC53-THL-^AT-* 
12600  -  LCL0-IriL-HJS-4 


316C 


E-10S9« 


123-K-LO50-ORL-RAT-* 


30-K-LO50-0RL-1L'S-» 
2820-K-LOL0-ORL-RAT-* 


33S.K-L050-IVN-.nuS-* 
R8S-K-LO50-SCU-"US-«l 


1-804 


-a 


2T0-0 

lro-*" 


7'  1-:H 


_   •    -    TCL0-IHL-H1«I-* 

♦1-K-LPS0-DRL-RAT-* 

R6-K-LfL0-3RL-RAT-* 

SJOO-tt-LSSl-IRL-SUS-R 

RIOO-K-LHSO-CRL-RAT-* 


t3(l-«-LJ5J-!PR-RjT-» 

tlC-rt-T;Lb-ORL-HMt-w 

iOOO-K-Lnfl-IPR-^uS-* 


123 


U-      *7T3 


U-      13*3 


»l 


moa 


***»" 


I-    11773 
l>  32 


>)      >> 


» 


>) 


>> 


D  >> 


^ 


t, 


{ 


t,   (. 
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*t~t. 


SOOIUfl 

S 00 tu* 
sooiu* 

SOCIU* 

sooru* 

sooiur 
scciu* 

SOOJJ" 

S^oiur: 
_scary* 

SOS  I  J* 
SOCI'JV 
_>CCILV. 
S'.OIU* 
SDEIUJ" 
S*>CT'J*i 
r,6Df'jfi 
srciu-i 

SODIU-' 

SOOIo.'- 
SOCIU* 
SOOTH" 

stou  ■ 

_  SOPU^ 
SOOIUf 
SODIUf 


s 

_s 
s 

s 

s 


sooiu?j 

SODILT 

sooiu" 
SPDIU" 
S9CIU'* 

SOQIOI 
53QIUP 
SOXlUW 

so:iu»- 
scsiuf 

SCCHu*. 
SOCIUil 

SOTIU'- 

"  scci ui* 
scciu'' 

SODIU* 


N-9UTYL    SULPHONATC 
H-9UTYL    XiATWATE 

S-BATYL    XANTHATC 

6l;TTI»i.T£ 

ccmylate 

C..R3tfliTE _       

C^-C\»TE   PEROXIOE 
C.ReOXYLET-lYL   ROSIN    AP.INE 
C    REOXTLf-ETrfYL   CELLULOSE 
C'SEl<,tTE 
CELLULOSE    XA':Tm*T£ 

CETYL    SULPHITE    

Cr.LMITC 

c-'Loeir.t 

P-CM.JPCiftO'ZCliC   SULPHONATE 
C"LOr;CPL»TINftTE 

a-CMLOPOTOLUE'iE-^-SULPHO^lTE 

a-CHLnBCTCLUEilE-B-SULPwOriATE 

ChCLUE" 

C.-RO    -TE 

ClTrtATE 

coppf:r  cyanide 

CY1M0E                                                                                 * 
r'CYL   SULPHATE 

OEHYCMCCiOLATE 
f,5-11CiL0R0BEN2E?iE    SULPHO\»TE 

;ich»c  *te _     s 

CIET-UtOm  lOCARBAKATE  L 

ril'ETHYLCITHIOCtfiaA^ATE  S 
£  ,2-DI>  EYi-YL-J  -5ILAPE\TANE-»-SULPHCHATE 

fWECYLfcE'  ZFfESULPnO'iATE"  *~ 
OI'-IITRPPhENATE 

J-ETHYLHE.YL    SULPHATE       __     .      

ETUYL    XJ.r.T«AT£  s 

FERROCYAUKjE  J 

FLUC-^I-C  - ■ 

FlWJACCTETE-  ' 
Fi.U0*C33fiiTE 


63-H 

UJ-0 


1*6*5 


S 

s 


1-817 


1-10TT 


FPRKfLQEHTOC  BISULPHITE 

FCRr.\TE 

GL'-'C l>  I'TE 

6LUT*-.*.TE  

H-iiHY-KCtYPLHTISTrE 
HE.XAI  ETdPHOSPMATE 

HYOflIKE  

hfCRSSLLPHIOE 
^YCRCSULP^ITE 
HYCHOXILE 
~hfP6CHL&ftITE' 
I  MATE 

iroirE 


ISCPHOPYL    *Af:TKATE 
I50THJ0NAYE 
LJl!RCYL-'<-;<ETMYL   TAURIDE 


S 

s 
s 
s 
s 

r 

s 

s 

s 


1-739 


B20O-K-LD50-0RL-P&T-* 
O00-K-LOLO-C"(L-DAT-^ 


eeOO-K-TOLfl-SCU-RAT-* 


Ui-O 

»01.-rf 

IS)-I1    .009 


BaBO-K-TCLO-ORL-HrtN-* 
,0009    -    TCL'J-IHL-H**-* 


79.--M 
151-0 

sss-n 


10'1-h      0,1         « 


voi-n    a.s 


"20i  -ffHlTOS        r 
IS*-* 


Bor-fl 
jsc-f. 

SB.?-* 

si/  -«       a 
-o 

651-K 
15C-D 


J»S-«-L3L0-SCU--,iT-<t 

l*6n-K-L0SC-IPR-»iT-H 

6,»»-K-L050-r]1L-RAT-t 


l-.-.K-TOLO-TtfS-^T-t 

10O0-K-LO5:l-O«L-lUT->t 

>000-K-L;50"-CRL-;'uS-<r 

»125-K-L050-ORL-RAT-it 


»-K-L":L0-OPL-MHfl-*_ 
22C-K-L350-OSL-HAT-I* 


B200-K-LCLO-ifiL-RAT-t 
80T-K-LQ50-Iv:;-HUS-ti 

J66P-X-L0SQ-CRL-3£T-» 

mO-K-Ll3L:-IVN-*ST-'* 

650-K-LO50-IPP-RAT-H 

50C-X-L3L3--RL-*3T-<t 


9200 


AS-3««S92 

J-         775 


p. 120227 

PI5670021 


U-         11! 
6.1*       I-       «TfcO 


1000 


H125 


22  S 


U-        152 


1660      I-      1«5 


7;-«-LDlC-IV'.-,»5T-« 

»!"*d-K-L050-r.SL-°-T-M 


PI111»S1» 

U-         1*0 

%JH3 


n 


COHPQUNO  NAPE 
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sooiuk 

SOOIUM 
S30TU1 
SC911H 

-SCSI 


„ 
li 

i 


M 


'"l 


t  — 


-L 


..> 


L 


S3-iIUr' 
SCOIUY 

so^iu* 

SfluIJM 

sccium 

S""'IUH 

scriur, 

SC?1U1 
S'JuIU* 

S"?:iufi 
sncur 

SClIUI' 

snpiL-r 
sc;iu^ 

SODTUt. 

sociui 

SfCtUK 

SCCIU" 

s-'ctur 

S"rlU" 

sccui" 
sc:1k* 

snciu- 

SOCIU.. 

s?ru' 

&CCIL." 
SSOIlitt 

s-)2Ij;- 

SfOIf 

StOIU* 
SOOIW. 

^scciir 

SPLIUr 


LtURYL    ET*£R    SULPHATE 

LiLIRYL    ETnER    SULP-0SUCCIN4TE 

l.'URYL    hCIETHAW-AHIGE    SULPMCS JCCINATE 

LiLPYL    SULPHATES 

LI3A,0S'JLPf0KATES 
XLI"CChOl»TE_ 

:"iTASIl.ICATEtA"t.HYJ*OUS 

'■FTASILICATE.^E  .UhYGRATE 
•N-'-ETHYL-'-,-OLEYLT:i'RATE 

ic.c-^Yj'n'.Er,  phcsphste 

HiPriThfLE'E   6-SULPhQNATE 
1'_PhT'.E<'ATE      _ 

h-1-ikPHlMYL-PfThlLAnATE 

MTRATE 

MTRITE 

P.- HTl-OBEi'ZE'JE    SULPHOHATE 

»-:  ITrCTHLORCSE'lZE^E    SULPHONATE 

HlTHCFrdSSirE  

■"u-,'lTPOTLLUEf.E-i-SMl.Pnb>dATE 

OLEATE 

OlEYL  SULPHATE 

CKTwrilLlCjTE 

0*AlATE 

CVIl-E 

PV  TtChLRPCPitEN/.TE    (SEE    B10C1DES) 

PrRCHLG^TE 

Prr.ctl'l 

Pr-E.'.cL.rr 

P^PHC.  OL    SJLPhOt.ATE 

P-OSP. TE.CIBASiC 
P- DSP   TET  ONOflASlC 
PlfMr  /.TC 
.P^TASil'J,'    ALLOY 
P^SPISVATE 

POtSSHTf  ,»E3 

P3.i.'SSIATt..TELLdh 
PyacPr-CSFHATE 
SALICYLATE 
SELE»  ATE 
SlLE'  TTE 

sficuiChaaoNATE 

SCStLlSILICATC 

SILICATE 

STA.,-  -TE 

STEA1ATE 

SlLPF.'.'-EThAZINE 

SL-LPHtTE   


12ae-K-L090-OftL-RAT-4 


12SS 


10B9-H 

100-0 


2S0-K-LD30-IN3-RAT>4 


Si.xP^-rrs-TE 

S'.LrHI'.E 

SlLP-i;TE 
T,  .tTH-Tl 

TfTKAPr-fiYLeORO^ 
Ti-IOC^JATE 


S 

s 
s 

s 
s 

s 
s 
s 
s 
s 
s 
s 
s 
s 

s 
s 
s 
s 
s 


306-H 
271-h 


200-K -t.DL0-0ftL-1AT-it 
S-K-LOLO-QftL-^N-n 


20-K-LOLO-i",«L-*AT-* 


OE-  »0623 


232-  n 
1018- n 

25P-D 
1275-6 


100-K-U)LO-SCU-nuS-* 

16»-K-L;L0-SKIJ-f  US-tf 
S39-K-L050-IPR-»JS-* 
3«-K-LC50-IPR-«L'S-* 


2'S'00-rt-LOLO'-IPR-'-'jS-<» 
2S0-K-L0S0-IMS-RAT-* 


ine-K»Loaa-SKN-qaT-<* 


U-  T3310 
j-  T5318 


eeo-K 

-0 

1*0-0 

see-* 

150. h 

lieo-n 

150-3 


•  0-K-'.OL9-CRL--«JS-* 

TOe-K-LDLO-CRL-  *JS-H 

0.2    *        9-K-LCL3-"RL-OOS-» 

0.2    *        7-K-LCLi)-CRL-RAT-»» 


122 

122 


HOO-K-LOLQ-UKK-^US-* 
♦*70-K-LDLQ-IV*-R3T-» 


33-K-L">30-I?R-»US-* 
H5-K-LO50-rV:j-»AT-* 

ia9r-<-L  '5?-:rl-r  jt-i 

74i-^-L?53-?PL-RAT-» 


i2«a 

Tin 


1-   »370 

U-  30019 
J-    *1«03 


PI.5<t2BOa 

I-   1213 

I-   3570 


>)      >) 


» 


} 


b        ) 


v.     I 


c 


c 


<; 


(,  ( 


COMPOUND    NAKE 


physic«l-p*ope*t:es      T|.v-m»-c*s  tcxic-test-oita      «oun-i\F3  phy  o-rat  jja-jtity 

1  *  S  *      5    *    7         S        *      1-      11      12    13    It      13         IS    17      IS      19  2e 


scoiur  t-ioiulpm;te 
scoiur  tcluEM  sulfonate 

S3DTU1    T*I9...£IC   PflSPHATE 
SOCIUP    TMEECYl    ETHER    SULPHATE 
SOLTUK    TBICECtL    SULPHATE 

^OJJIU^Tf'IPHOSPMtTE 

E^CIUf    T^JPf LtPHri^hATE 
SOriUF    ViLE;'4TL 

s?:tl-  xylce  ?llp>-onate 

5*i-p3II.J    ■  1NOSTFARATE 
S3R3IT::,   FATTf    ESTF-lS 


-/  — 


I" 


S0=,9ITA'.  : *3*  T'LA^'iTE 

SOMlTc:  .vO.Xf-AL  "■iTiTE 

Er"-"nT.-rj  ;  C"  CSTEA'JTE 

SOmiTtr,  SESUU1LLEATE 

SOBPlTifi  THISTEAaaTE 

SWrfU.  

SC*~3IT0L  Htri^LEaTEitTHCXTLATtd 

so??iTrt  ro.:jOLEATC 

SORclTPL    SEOTAOLfATE.ETHOKYLATED 

s^reeir.  oil 

SPES'.    OIL 

JJTifMC   c-jl:-JuE 

STA  V.CCS  "ChLClICE 
STA'.-'-LS    S-ETHYLhEXOATE 

STr.PCN 

STEARIC  »cir 

STEARYLA  luE 
_STE_ARYJ.A_1IN''.rTriOXYLATED        

STEA^YL  3EN2YL  A-^OMU*  'CHL~5fi~ IDE 

STtAHYL  CETYL  ALCPHOL.  ETHOXYLA.TEO 

STEAUTL  CETYL  SULPHATE 

STEARYL  ;if-.ET-»YL  3ENZYL  *".MO-JIUM  CHLORIOE 

STEtfiYL  SULPHATE 

KTX*I*«C  (ALSO  A'.'TIIONY  HYCRI3E) 

S"T»"C,TrJ 

STRMTIJ*     ACETATE 

STP"5fTIU".    CAPRICE 
"ST»0(.TIU>.    CHi»0!5AT£ 

STaOUTtU'     FER'ITE 

STP3  ,tiu'  l;;tate 
Stsi;  "riTJ"  T.fTriTC 
STRYCr-M"  E 

styce-.e  vci.e>E* 

4-STYTTL  PY^I^I^E 
SL'CClMC    ACIO 

sjcci-  rc  acj-:  2^-dimethtl  hyorazide 

~nccr-:rcr:h>:c'iDE 

SUCOSE 

SULP-WIfZIUE 

sulphoxi'-e 

s'jlphlr   (see  fungicides » 

SULPHUR    "lOXIDE 


S    0.01-20 

s 

_l 

s 
s 
s 
s 
s 
s 


10-10 


7ri-0 


£6;:-:', 


ts»,f-ft 

3«.-M 

5t-M 
S*-  1 

»i-i 

Sfc  -.-1 

22T-3 
11^-9 

'  37  -V. 


TOC-K-L05tt-IPR-rty?.» 

"700-K-L350-I?R-r.uS-t 


5000-H-LOL'WNK-Hrl'*-* 


L-    51375 


4 
3.2 


1-17H 


49,  J 


(6-K-L350-IPR-ruS.it 
20-K-L0LO-IWN-;O6-» 


250-K-LOLO-IPR-/'.'S-* 


IE-    97097 


Li-       2615 


1       H-iU" 
S 

s 

5      ' 


-17-5 
HSr-9 

1SC-D 

1250-8 


0.3 


'51Q.-A 

Zif-n  0.15       l 

l*t-B      *2H         1 

1BS-M 
1E5-K 


L 

s        l-iat 

G    2530-21.1 


160-0 


112. *-h 


•.000-K-LD50-0RL- -iKN-tt 

_511    -    LCLO-IHL-^L'S-^ 

123-K-LOLO-IVh-RAT-H 
123-K-LCLO-IVN-RAT-t 


9OO-K-L350-IPR-»aT-<t 
?*0-i<-LD50-IPR-R-T-lt  — 

166D    -    TCL0-IHL-H.1N-"    R-      0.2    -    6 

2C0Q-K-LDL0-SCU-FRG-'* 

"   M-K-LC5C-IPR-.:!Uf-»  """ 


37230 


L-1325fe0 


13 


2000-K-LD5r-CRL-RAT-'t 
1    -    TtLO-lHL-H:tfj-U    U- 


2000 


1.23-    9    P 


PI38333C5 
U-  37255 


r 
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^•f  i. 


S-JLPHL'R    HEXAFLUORIOE 
SULPHURIC    ACIC 
_5JLPKJ«>    'iONDCML0RI3E_ 
S'JIPmjROliS    1CID 
SJLPHCP    TET^FLUCRIOE 


SULPHtRYL    FLUjRI&E 
JU'lFLC'Efl    OIL 
. SUPERPHOSPHATES 
TiLC    t"C  ,    ASnF.STIFORh) 
TiLL    OILS 

_l;ll;. 


Tt..-:ic  ACID 

TS'.TAtU:-.    C1ETAL    AHO    OXIDE    OUSTS) 
T»".TAL>JK    CAK3IDE 
Ttr.TALU.'-iJlOEIOh  CARBIDE 
TiB    ILICUDt 

_TJ?Tfi^IC    ACIC 

•,-i.    (SEE    GIc'-ibHCO'lPWf.'TtOICwLOROETHtNE 
r  S-CTICICES) 

TEA*    GAS 

TE3P    (TET3AETHYL    GlTHlONOPYROPHOSPMjTE > 

TELLU«iIU- 
JELLJJfitU".   lioxi;c 

TELLtjOIU'-.'ritXAFLi.JFIDE 

YE^E'F    ALCOL-fOL 

T-:n'>,Z'TLS 

T:STOST£-:Gr.E 

FET^iJPO  PlThunE 
_iil1*l?-TET»ACl-L1''_0eEf;ZEME_ 


1  ■1,1,2-TETKACriLCRb  1 i2-3IFLUaR0ETHAHE 
lil<l,2-TET-<ACHL0R0  2i2-3IFL'j0R0ETHA»^E 
_1.1.2.?-TET°ACHLrs3ETHA.>E 

TET""ACMt_-RO*'T:R?i.'JlNONE 
T'TOiC-'L'lC:  iPhTmLE'.E 

_T«:T't:-L'>op^E:.oL_ 

TrT^itTi.TL    LEAD 

TtT^jrT.'TL    TlILU!    SULFHlCE 

TETSl^y-  t?Ft'**.N 

TETP:-,fT-  YL    LEfcJ 

*rT"»i.  FT>-YL-P-PHr'  YLE'JE    uIArtME 
_'ETBt;rT-YL    SLXCJ'.O'JITRILE    (TSV) 

TET1--  f  T-ri.    TMlURi."    BISUL1*hiS£" 

TrT?i"ET-YL    Tl  Itlfi'."     HOf.CS'iL^HlOE 

i,S,4,«-TLT^,-.l.IT'05E:\,2A'j:Ll1E 

TETFi  ■  IT^T!  ETsA.E 

TETRiPi'E    YLi  :TrtA'E 
JET^'PMOOYLt  -t 

fS?ff"A$triu;i   £TnYLl7':EQli.:'I';ETETR*ACE:TATE~ 

TtTRiSO^IUti    PYRCY^aSPHlTE 

TCTB-^c    J 

TEY^liCLF 

TFTPYL 

T^iLLlU  ' 


L 

L 

$ 

A 

L 

S 

L 

^S 

s 

s 
s 

L 

s 
s 


1-1*6 
10-27. S 


100-10,9 


63. {-9    6000         1 
33C-B  1         1 

13E-B  6         1 


-<tc-a 

♦1.J-9 
-52    3 


t.t-v 

2  op-'* 
soiT-M 

5S5C-B 


16C-H 


c.» 


20    »    1 


5    -    TCLO-IHL-M^N-M    u-       0.60-    3 
B30    -    LCLO-lHL-f*US-*   U-C.0055-1H 


lb0-K-L3L0-ClRL-RAT-'f 


PI2739263 


PI-    1*506 
l>-22<*»83 

J-    15175 


1-520 


0.2 

tsr-M    o.i 

121J-B 
-35,:-B      0.2 


i-3a.« 


151 -D 
*T.E-n 


1*6.3-3 


9.* 

It 

»170 

•  170 

35 


m-is 


137-11  2 

161,-0 

191  -=»    0.12 

22---5 
63,t-B       59D 
-tt-U    t',15 
51-- 


lfS-S 

TL-r' 


10-22.7         125, T-«J 


etu-H 


2.6 

3 


5000-K-L050-CRL-RBT-* 


50  00-K-LnLO-0ftL-OOG-it 
100-K-L050-ORL-R4T-* 


5-K-LDS0-0RL-RAT-H 

»9    -    LC50-IHL-RAT-* 
JOO-K-LCLO-CRL-RlT-'* 

•00-K-LC50-ORL-RST-H 


27c 


1-82S 


13C-* 

30?-'' 


1.5 

e.i 


*000-K-L3LC-3Li.- 

t  ,c-.^-tzlc-:rl- 


49  0 


315 


P-  33 


30    -    TDLO-ORL-H.XN-* 
*960    -    LClO-IHl-RAT-4 

J-K-TCLO-lKL-hMN-* 

mr.^-LC50-ORL-R*T-H 

63    -    I.CLO-I-iL-r.-T-"* 

1000-K    L^O-IPd-l-US-H 

SOOO-K-L"Li,-iJPL-RiT-it 

109-n-LC,5C-3HL-rtAT-H 

J3*    -    LCLO-I-tL-'UT-* 

250-K-TL.LC-lML-k.iS-* 
33n-K-L^L0-IPR--.iJS-» 


59.09-    8 


loo 


109 


LCLO-IHL-HAT-* 


33;-<(-L  j5'j-IPR-fuS-4 
»3-<-L-L0-ORL-»'k.S-'» 


123S 


■AT-l. 


0.6 


)\    ) 


; 


0 


>) 


>)  >) 


V    ( 


c 


t 


c 


C    ( 


c 


Z  I 


covDou^o  fcAKE 


PHTSICtL-PRCPEflTIES         TLV-T,JA-CA-<  T(JXfC-T£St-OAT«         0GOU«-I  ;F0    P*T    0-*AT    SUA-.TITt 

,  3  «       5    6    T         B         9       1C       11       12    t.5    I1*       W         »    1T       1S       l*  !° 


(T 


::u 


T*ALLIUr;    SULP-tAT^ 

Tk-ICCiR^tUOt 

THlOPuE*,r 

*  THl^'JCt* 

T'  ORIL". 

TM3*I'."    MOXItE 

"thtR'otropic  KOhr-c.e 

Tl*.    (I'Oir.AMC    CO- PCU-\DS) 
TIi"    ICG^MC    C.CvPOU'jOS) 
TITtr  (UN 
TIT(.,IU"    CA^.IOE 

_TIT«JIII"    riO>Ii€ 

Tift  .IU*    SULPHATE 

fiTiMB*!    TET-.'CHLORIDE 

TCLUf.E 

TOLUE'X    LII^CCTTA'  »Tt 

C-TOLLE'.'C    SJLPHf  IC    ACIO 

_p-lCc;t'T  St1.jM?'IC_iCtO 

O-tOLJltfE" 

TCxaPhfNE    (SFE    Ct-lORIHATEO   CAHPHENE 

see  i'..-j:;ticICESi  ...  

t;ii'cii.:lo  i- 
l«;»«t-T*?*2U.c 

TPlS^OT^rtti  OL 

~~Tfi  1  *lt*5»*EtHYt  PhOSPmaTE 

T^I-'.-BUTTt  •.    r*1- 

T^I-'.-PUYTi.    .iOSI'.E 

TPIrOTTL    BCa-Tt 

T*I3UTYL    PrtCiPM'TE 

T5I-'  -PjTYLTI-.    ACETATE      

~ T-ttMLnnt'TLTI,-,    MYGACXlOE    (ALSOnPLlCT^AfJT 

l.Z.i.-THIChLOi'OrEi'jZEriE 

l.l.i-.TPtCKt.OISEHAKE         _ 

1,1.2-TKICHlOrfOETHAUE 

TBICrtLC^'-'ET-lTLE'iE 

TalC"LWPtt,fl*B:'EfHMi£ 

"TPieViteS'.'.APMThALEfiE 

S,»,i-TRICHLO*G-l-:.ITROP-iENOL 

a.it.i-TniCnLP-JO-'-^IT'iOSALlCTLAWILIOE 

—  j,ft»t-.TattHl?5CP"f'.»>L    (SEE    BIOCIDES) 
li2t3-TP.ICHLC^tF,iCPfiiit 
TRIChLOPTTOLbEI.L; 

— TftKhLrifH-TRJFLLO:3F.TTiWC 

TPICHEStL    PHOSPHITE 

flCTCLf  l£XYL    BCPiTE 
~  TMGECYL.    ALCOHOL 

T'UJECYL^E'.ZEIE 

T'lTECYL  (ETKOXT)  PHOSPHORIC  AGIO 

— T*.rcT-<jr':LA  ':;.t " 

T-UETfYL'.LU'IiUf. 
THIfTHTLi"!'  Z 

—  TPIETHTLP'.E  GLYCCL 
TRIETHYLFCE  6LTCCL  K,0"09JTTL  ETHER 
TWIETHYLELE  SLYCCL  C.Qi.OETMYL  ETHER 


s 

(.32- -1 

s 

16P-" 

(.         HO-12.5 

H.l-9 

S 

l&C-e 

s 

ins-;' 

s 

"foo-a 

2    U 

e.i 

I 

s 

HJO-". 

s 

HJCC-o 

s 

lfHD-f 

10 

1 

s 

U         10-21.3 

136.«.-B 

t    3*. 7-30 

11C.1-? 

375 

1 

L 

HE-t 

0.02 

1 

S 

i2f*e 

s 

lnT-» 

L  '         1-11 

app-e 

22 

1 

S 

6S-5 

0.9 

1 

lf-C-L'-JJ-'ifU-^AT-* 
lM0-K-Lr.L3-O1U.— <"fc-<* 

lSO-K-LnLO-Iop-  'iJS-u  U-i).002*-ll 
l*60-K-L!!LL,-0»L-n""*"-'* 


lb 


241. 


s 

9t-i 

L    0 

,03-155" 

~  2PC-". 

L 

?U-$ 

1 

71-B 

I 

23C-.S 

1 

209  -E 

s 

1 

0.1 

1 

1 

1-38.1 

2U-3 

5 

1 

1 

100-20 

7»,1-S 

190*) 

1 

L 

HU-35,2 

ll<*-u 

15 

1 

1 

100-32 

67.1-3 

535 

1 

L 

2».i-a 

56*0 
5 

1 
1 

S 

s 

5J-H 

K 

1-72 

25I-E1 

1. 

11£-0 

3P0 

1 

L 

2i«-a 

"1 

1 

•VS.r-S 

76C0 

1 

11C-H 

S 

•S-r> 

L 

243-8 

L 

c 

Ifl-2"5 

"    ~ Zil-I 

L 

<t«aa 

I*S*—8 

ICO 

1 

t 

C9.f-5 

L 

i-m 

291-3 

L 

-a 

ic  -  lclo-:hl-"us-» 

375  -  TCLP-THL-fA-1*  U-   1. 10-10 
3.6  -  TCLG-lHL-h'I'-l  l<-    15.20-  1 

H0Q-«.-L"5l.-DRL-;,.''T-"*    _  .   . 
'  •JOO-X-LCSl-'^L-PJT-* 
tO-.'-t-OLC-i''L-aAT.* 

«-K-LP5C-SCu--AT-it 

2':^-^-L■?5D-^BL-^-•T-^      _  _ 

"30tivi-ft-LiSu-0'*L-';'3G-  + 
57S  -  LCLO-lHL-^JT-t 

1710-r<-L051-')!'l.--'jS-1* 
30  0O-i<-Lr;5J-O-«L-,"T-it 

9<»-K-L05C-"flL-:*iT-'+ 

756-'<-Lrl50-^RL-^-T-l 
1911  -  TCLC-I-L-" "•  -1  U-   2180-  8 
2775  -  LCl.6-I»L-9AT-* 
603  -  TCLO-IML'-l'-f.-l  R-115.00-  6 
U-"J£90OO-13 
"   30-K-TCL0-1mL--,l'S-1 


r»2«-K-UC50-fl*L-fl/.T-H 
320--<-l.3  50-C'<L-!!iT-1 

3£C0O  -  TCLP-IrtL-^,'N-i* 


I-    290 
PI-6551.** 

w-  5»!1J 


910 

60 


10S 


3030 
99 


7*6 


1-   20*0 


821 

320 


<475fJ-K-LOL0-ORL-SAT-t 


eOOO-K-LDSO-CRL-GPC-" 


:-      hi 


U-    320' 


t21C  -  LCLJ-I  IL-3AT-i*  'J-   1,16-  7 
9739-K-L3S1-SCU-'  JS-t 
JS-tCi-K-LCSO-S-^.-neT-1* 
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i- 


|H 


'..  ' 


TSIETHYLFNE    SLYCCL    HON0HETHYL    ETHER 

T'IEThYLEME    TETOfMUiE 

T*I    (2-EHTYLhSXYLI    TRICELLITATE 

TBIETHTLSTISI'lE    (SEE    V.TfONY    TRIETHYL) 

TBIFLUPaO:itZI*:E    HYQP.0C»>I.1<IIDE 
Jl^LPJEl.U>-'sO"tThV^-ii.\TT,'CPHE'IOL        _ 

T»:FLUOr>r"0",C^SOC'ETri(nr 

S,A,A.TH!  =  LUU:;0-«i-filTRC-  -CPE SOL 

TRIfUjnKsrTaiC^LCIEToA'.E 

T^IIO^rp^E.^CL 

V»IT5C9UTTLttlMUtiM 
_T->i;SfOCTYL    T^I.'-.fullATC 

T3 1  isdpp^p'mnglV  r:E 

TJISC'R'.PYL    BORATE 
T"l    iT«0;YEC -ZENE 

T^I  -'EThyl  V»I"iE                                                                            6 
» ti.^-Ttlf ET' ■'YLflf  ?CME 
_2j2.4-TPf'£T',YL    [J-PHEHYLIS0PR0PYL»-1»2- 

;inY,^ci;i-lir--Li'JE 

VI'XThYL    *».S    TNISETHYLOCTAOECAOIENYL    AMKONIUH 

E*'UMIOCS 
Tvi;*iThrtOtCTHA'*C  s 

mrei*T'.STr&tf<£  (SEE  smti^ohy  trihethyd  l 

_?,^tS-TfvT  .ITSdPE:  ZA'ilLI3E_ 

T-'iiiTPn-rsc^ci.ioL'  "  "  s 

V  1    ITBOTOL1^    E  S 

YllORThOcRESYU    "H.ISPHATE 

T  =  T=HE-,YL?£H  .TE  S 

T:  lFJECYLChL*lrO:'ETf A'JE 

TftIP-E"YL    PH13PH/.TE  S 


L    0.01-20 

L 
S 


2S9-B 
274-B 

159. 5-B 
1T3-0 


H390-K-LQ39-ORL-RAT-* 


0.29-K-TCLO-ORL-HMN-* 
^O-K-LCLOIPft-fUS-% 


tj»0 


6100 


G 
S 
L 

J, 

S    0.01-20 
t 


1-fT 


-*S-B 

-D 
275-IJ 

ltl-6 

2.9-3 


120 


U-521.30-    S 


lOSO-K-lMO-m-GPG-f 

2500-<<-LC30-ORL-"<US-4 

T5-(-LC-L0-lPR-',US-i»    R-. 00051-   6 
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05.04.01    List  of  Summaries 

Asbestos 

Polychlorinated  Piphenyls  (PCR's) 

Vinyl  Chloride 


A^BE'FTfSS 

Physical  and  Chemical  rroportios 

Asbestos  is  a  generic  term  which  refers  to  a  group 
of  fibrous  hydrated  silicate  minerals  of  the  serpentine  and 
amphibole  groups.   Customarily  included  in  the  definition 
of  asbestos  are  chrysotile  (serpentine);  Pinosite,  erocidolUc, 
anthroph/llitc,  tremolite,  and  actinolite  (all  amphiboles). 
These  minerals  have  complex  chemical  compositions  which  distin- 
guish them  from  nr.e   another.   The  chemical  composition  changes 
sometimes  significantly,  with  exposure  to  the  environment, 
making  it  very  difficult  to  identify  positively  individual 
fibre  types  in  environmental  samples  by  means  of  elemental 
analysis.   These  properties  are  discussed  in  Section  4  of  the 
report  "Asbestos  as  a  Hazardous  Contaminant"  ( ARB-TDA-01-75) 
(Reference  1)  . 

Potential  Emission  Sources 

Sources  are  discussed  in  detail  in  Section  5  of  Ref- 
erence 1. 

Health  Effects 

Asbestos  has  been  occupationally  linked  with  a  poten- 
tially fatal  disease,  asbestosis.   It  was  later  associated 
with  malignant  carcinomas  of  the  lung,  gastrointestinal  tract, 
stomach  and  a  very  rare  cancer  of  the  peritoneum  or  pleura, 
mesothelioma.   In  general,  the  available  data  and  information 
are  only  pertinent  to  the  high  concentrations  experienced 
in  occupational  exposure. 

Asbestosis  is  considered  by  most  authorities  to  be 
strictly  an  occupational  hazard  requiring  at  least  several 
years  of  heavy  asbestos  exposure  to  concentrations  of  fibres 
well  above  those  found  in  ambient  air. 
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As  most  of  the  clinical  experience  relates  to  occu- 
pational exposures,  there  seems  to  be  little  evidence  of  a 
significant  threat  of  asbestos-induced  carcinomas  to  the 

health  of  the  general  public.   Some  effects  are  detectable 
in  occupational  environments  where  overall  exposures  are  mini- 
mal, but  is  seems  likely  that  these  exposures  are  greatly 
in  excess  of  those  in  urban  communities.   Unlike  anbestosis, 
asbestos- related  cancers  seem  to  follow  no  well-defined 
dose-response  and  threshold  level  relationship.   Very  short 
exposure  to  a  high  concentration  of  asbestos  dust  or  chronic 
exposure  to  a  very  low  concentration  may  both  lead  to  the  induc- 
tion of   cancer  after  a  typically  long  latent  period  following 
first  exposure.   Therefore,  a  "safe  level"  of  exposure  for 
either  occupational  or  community  cancer  risl-  has  not  been 
established.   Current  data  on  asbestos-induced  carcinomas  of 
the  lung  seem  to  indicate  that  the  only  portion  of  the  raopula- 
tion  at  risk  of  cancer  are  people  indirectly  exposed  to  as- 
bestos (i.e.  family  of  asbestos  worker  or  livinq  in  the  vicinity 
of  a  heavily  emitting  asbestos  processing  centre) . 

Mesothelioma,  a  rare  cancer  (incidence  in  Canada: one/ 
million  population/year),  seems  to  be  the  most  sc'ous  nsbestms- 
induced  threat  to  the  health  of  the  qeneral  population  at  this 
time.   Most  cases  in  which  environmental  data  are  available 
have  been  characterised  by  potential  or  actual  asbestos  expo- 
sure, frequently  occupational  and  often  that  associated  with 
residence  within  1/2  mile  of  an  asbestos  plant,  or  within  thi- 
household  of  an  asbestos  worker.   These  exposures  have  o!  ten 
been  of  short  duration  (weeks  to  months)  w  i  t  h  ,1  latency  poi  i  <><  I 
i>l  2 0-  H)    years. 


Early  evidence  gathered  in  South  Africa  and  England 
seemed  to  implicate  one  of  the  several  varieties  of  asbestos 
fibres,  namely  crocidolite  (blue),  as  particularly  dangerous 
in  inducing  mesothelioma.   Non-occupationally  contracted  cases 
of  mesothelioma,  involving  crocidolite,  were  identified  in 
these  arras.  Recently,  Selikoff  ("t.  Sinai  Medical  School, 
New  York)  found  comparable  numbers  of  non-occupationally  con- 
tracted mesothelioma  asssociated  with  the  amosite  (brown)  varie- 
ty of  asbestos.   Studies  involving  the  chrysotile  (white)  varie- 
ty conducted  in  Canada,  Italy,  and  Cyprus  indicate  only  a  few 
occupational  excess  deaths  due  to  mesothelioma. 

All  varieties  of  asbestos  which  have  been  tested  are 
capable  of  causing  epithelial  cancers  by  inhalation,  so  the 
question  is  one  of  level  of  exposure,  not  of  ability  or  inabi- 
lity to  act  as  a  carcinogen. 

Environmental  and  Occupational  Air  Standards 

The  current  Ontario  Occupational  Health  Standard  is  2 
fibre/cm  qreater  than  5  im  in  length  (8-hour  TWA).  The  U.S. 
Occupational  Health  Standard  was  to  become  2  f/cm   (on  the  same 

basis  as  above)  by  June  1976,  but  a  recent  proposal  by  OSHA 

3 
sets  forth  a  0.5  f/cm   standard  (  >  5  urn  length,  < 5  urn  width) 

promulgation  date  to  be  set.   The  Ontario  Ambient  Air  Quality 

Guideline  is  0.04  f /cm  '    (>5  urn  in   length)  averaged  over  24 

hours.  The    Provincial  Design  G  .Adeline  is  5  ug/m3  (all  fibre 

T.-nqths)  averaged  over  30  minutes  at  a  point  of  impingement. 

The  prop.-sed  Environment  Canada  National  Emission  Standard 

for  asbestos  fibres  is  2  f/cn   (  >  5  urn  in  length)  at  the  source 

to  apply  only  to  mining  and  milling  operations.   This  same 

standard  has  been  promulgated  by  the  Quebec  Government. 
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The  Department  of  Health  and  Welfare  and  Consumer 
and  Corporate  Affairs  have  announced  intent  to  ban  the  import- 
ation of  crocidolite  (blue)  asbestos  and  the  sale  of  consumer 
products  containing  free  asbestos  fibres  under  the  authority 
of  the  Hazardous  Products  Act. 

Sampling  and  Analytical  Methods 

Asbestos  fibres  in  ambient  air  are  sampled  on  various 
filter  media  by  methods  suitable  for  airborne  particulate 
matter.   Membrane  or  polymer  fibre  filters  may  be  used  with 
either  high  volume  or  low  volume  samplers.   Polycarbonate 
or  cellulose  acetate  membrane  filters  or  polystyrene  fibre 
filters  have  been  used  successfully  to  collect  asbestos  fibres. 
The  currently  recommended  filter  media  are  polycarbonate  mem- 
brane or  polystyrene  fibre  filters  in  8"  X  10"  size  for  use 
with  a  high-volume  sampler.   The  sampler  should  incorporate 
a  feedback  electronic  flow  controller,  if  possible,  because 

of  the  restricted  flow  through  membrar.e  filters,  especially. 

3        3 
The  air  sample  should  comprise  at  least  200  m   (0.7  m  /min.  for 

4  to  24  hours)  on  8"  X  10"  filters  or  at  least  10  m3  (0.05  m3/ 

min  for  4  to  24  hours)  on  47  mm  diameter  filter  discs. 

Analysis  of  ambient  samples  must  be  carried  out  by  elpr- 

tron  microscopy  and  fibre  counting  techniques  for  complai  r.nmv 

testing   with  respect  to  fibre  number  or  mass  concentration 

guidelines.   See  references  (2)  and  (3)  for  an  evaluation 

of  sampling  methods  and  media. 

Control  and  Abatement  Techniqu e s 

These  techniques  are  well  summarised  in  roforenro  !. 
Reports  on  asbestos  fibre  control  technoloay  and  orocess 
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substitutes  for  asbestos  fibres  are  being  prepared  by  Techno- 
logy Development  and  Appraisal  Section. 


REFERENCES  FOR  ASBESTOS  SUMMARY 


File:   Approximately  200  articles  and  reports  on  all  of  the 
above  aspects  of  asbestos. 


1.  MOE  Report,  "Asbestos  as  a  Hazardous  Contaminant" 
(ARB-TDA-01-75) 

2.  MOE  Report,  "Asbestos  as  a  Hazardous  Contaminant, 
Progress  Report  I"  (ARB-TDA-16-75) 

3.  MOE  Report,  "Asbestos  as  a  Hazardous  Contaminant, 
Progress  Report  II  (ARB-TDA-20-76) 


^OLYCHLOKINATED  BI PHENYLS 
Physical  and  Chemical  Properties 

Polychlorinated  biphenyls  (PCB's)  are  normally 
encourntered  as  mixtures  of  molecular  isomers  which  have 
one  to  ten  chlorine  atoms  per  molecule.   Current  commercial 
PCB  products  manufactured  in  North  America  are  fluid  mixtures 
containing  21,  42,  or  54%  by  weight  chlorine.   Fully  chlori- 
nated biphenyl  (decachlorobiphenyl) ,  which  is  imported  from 
Italy,  is  a  solid  composed  of  72%  chlorine.   In  addition, 

PCB  fluid  products  ranging  from  21  to  68%  chlorine  content 
are  manufactured  in  many  countries. 

Aroclor  is  Monsanto  Corporation's  trade  name 
for  its  various  PCB  mixtures,  Monsanto  being  the  onlv  North 
American  manufacturer  of  PCB's.   No  PCB's  are  manufactured 
in  Canada.  PCB  mixtures  or  blends  of  these  mixtures  with 
other  materials  manufactured  to  certain  specifications  for 
use  as  dielectric  media  in  power  transformers  or  capacitors 
are  called  askarels,  a  generic  term  covering  many  different 
manufacturers'  trade  names.   The  composition  of  askarels 
currently  ranges  from  essentially  100%  PCB's  for  impfpcjnatinn  s, 
fillincr  capacitors  to  45  or  70%  PCB's  for  fillina  transformnrs , 

Because  of  their  high  dielectric  strength 
and  thermal  stability,  PCB's  are  destroyed  completely  onlv 
by  high  temperature  incineration  (1300  C  or  higher  for  one 
second  or  lonqer) .   They  are  resistant  to  bioloqical  degra- 
dation, but  the  lower  chlorinated  soecies  can  be  dearaded 
to  some  extent  by  certain  activated  microbial  sludge  systems. 
The  lifetime  of  ^CB's,  particularly  the  isomers 
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having  five  or  more  chlorine  atoms  per  molecule,  in  air  or  water 
is  not  known  but  is  believed  to  be  very  long,  that  is,  of  the 
order  of  weeks  to  years.   The  residence  time  in  the  atmosphere 
appears  to  be  determined  by  the  rate  of  deposition  to  land  or 
surface  water  and  not  by  chemical  reactions. 

Several  studies  have  demonstrated  that  there  are  aoore- 
ciable  concentrations  of  PCB's  in  the  atmosphere,  ranginq  from 

about  0.5  ug/1000  m  over  the  oceans  to  approximately  100  ua/ 

3 
1000  m   in  urban  areas.   Most  of  the  airborne  PCB's  are  in  the 

vapour  phase,  considerably  less  than  H   of  the  measured  amounts 

are  found  adsorbed  onto  particulate  matter. 

Potential  Amission  Sources 

There  are  practically  no  source  test  data  for  PCB's. 
The  bulk  of  emissions  to  the  atmosphere  is  expected  to  occur 
from  capacitor  and  tranformer   fillinq  facilities,  evaporation 
losses  from  these  electrical  components  in  the  field,  municipal 
waste  and  sewage  sludge  incinerators,  and  from  older  PCB-filled 
heat  exchangers  and  hydraulic  systems,  especially  in  refinery 
and  metal  stamping  operations. 

Although  PCBis  are  virtually  restricted  to  use  in  closet! 
electrical  component,  their  former  applications  in  many  other 
products  and  pieces  of  equipment  continue  to  provide  reservoirs 
for  potential  emissions  to  the  atmosphere.   PCB's  may  anpear  in 
waste  oil  supplies  and  in  olastic  and  paper  products  in  '-hich 
they  had  been  used  as  plasticizers . 

Source  testing  for  PCBfs  is  currently  a  high  priority 
programme  within  the  Air  Resources  Branch. 
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Health  Effects 

PCB's  have  caused  tue    following  toxic  effects 
in  humans:  chloracne,  pigmentation  of  skin  and  nails,  eye 
irritation  and  swelling,  digestive  disturbances,  edema 
(inflammation)  of  face  and  hands.   The  level  of  exposure 
which  would  induce  the  above  symptoms  is  undoubtedly 
considerably  greater  than  that  which  is  possible  through 
strictly  environmental  exposure.   The  "Yusho"  incident 
in  Japan,  in  which  rice  oil  for  human  consumption  was 
contaminated  by  PCB's  (1,500  to  2,000  ppm)  from  a  leak- 
ing heat  exchanger  has  recorded  more  than  1,200  victims 
who  have  been  severely  disabled  by  symptoms  such  as  those 
listed  above.   Some  effects  were  not  reversible  after 
exposure  was  discontinued. 

Neoplartic  and  tumorigenic  effects  have  been 
observed  in  human  victims  of  PCB  poisoning,  and  several 
species  of  mammals,  including  primates,  have  developed 
li^-er  cancers  and  other  neoplasms  from  ingesting  relatively 
low  levels  of  PCB's  in  the  diet.   These  levels  are  gene- 
rally well  above  those  to  which  humans  would  be  exposed 
outside  of  the  working  place. 

Because  of  their  high  solubility  in  fatty  tissue 
and  their  resistance  to  metabolism,  PCB's  accumulate  from 
the  environment  into  biological  systems.   ^or  example, 
certain  species  of  fish  can  concentrate  PCB's  in  their 
fatty  tissue  to  several  hundred  thousand  times  the  level 
in  the  surrounding  water.   This  means  that  10  parts  per 
trillion  of  PCB  in  water  can  become  2  oarts  oer  million 
in  fish  tissue,  which  may  then  be  consumed  by  animals 


higher  in  the  food  chain,  including  man.  At  least  one 
puisoning  incident  among  mink  fed  fish  from  r>C3  conta- 
minated water  has  been  attributed  to  this  cause. 

Environmental  and  Occupational  Air  Standards 

There  are  no  regulations  in  Canada  or  elsewhere 

on  PCB  concentrations  in  ambient  air.   The  current  U.S. 

3 
Occupational  Health  Standard  is  1  mg/m   for  f>CB  containing 

42%  chlorine  and  0.5  mg/m   for  PCB  containing  54%  chlorine. 

PCB's  are  being  considered  for  regulation  by  Environment 

Canada  under  the  new  Environmental  Contaminants  Control  Act. 

Sampling  and  Analytical  Methods 

Vapour-phase  and  particulate  polychlorinated  bi- 
phenyls  can  be  sampled  by  a  standard  EPA  (or  equivalent) 
impinger  samplinq  train.   Ethylene  qlvcol  has  been  shown 
to  be  an  appropriate  impinger  absorbent.   Because  of  the 
predominance  of  PCB's  in  the  vapour  phase,  hiqh  volume 
filter  samples  are  not  representative  of  total  airborne 
PCB's. 

Work  is  underway  to  develop  and  tes'  a  so] id 
absorbent  cartridqe  sampler  for  general  purnose  organic 
vapour  sampling  which  should  be  appropriate  for  sampling 

PCB' s. 

The  sensitivity  ot  the  imoinaer  sampling  Tietho'1 

for  a  samnle  of  about  iQftm      of  air  is  less  than  one  un/1 nnnn 

The  sensitivity  and  required  sample  volume  of  the  solid  ab- 
sorbent system  have  not  been  evaluated. 

PCB  determinations  are  performed  bv  nas  chroma- 


toqraphy  or  combined  qas  chromatography/mass  spectro- 
metry.  The  Trace  Orqanic  Contaminants  Laboratory, 
Laboratory  Services  Branch,  is  equipped  to  carry  out 
such  analyses. 

Control  and  Abatement 

No  information  is  available  on  specific 
control  and  abatement  equipment  for  PCB's.   Typical 
oil  mist  control  equipment  may  be  useful  in  cleaninq 
the  exhaust  from  vacuum  systems,  but  qood  maintenance 
practice  and  restricted  disposal  of  waste  PCB's  will 
probably  contribute  most  to  abatement  of  PCB  emissions 
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VINYL  CHLORIDE 

Physical  and  Chemical  Properties 

Vinyl  chloride  (chloroethene ,  chloroethy lenc , 
vinyl  chloride  monomer)  is  a  colourless  gas  which  boils  at 
-13.8c.   It  has  a  faintly  sweet  odour  and  an  odour  threshold 
variously  reported  as  250-270,  400  and  4100  ppm,  depending 
upon  the  inhibitor  content  and  upon  the  deqree  of  prior 
exposure . 

More  detailed  properties  appear  on  pages  2-7 
of  the  MOE  background  report,  "Vinyl  Chloride  as  an  Airborne 
Hazardous  Contaminant"  (Reference  1) . 

In  the  atmosphere  VCM  behaves  as  a  -eactive 
hydrocarbon  with  respect  to  nitrogen  oxides  and  oxidants. 
VCM  is  slightly  less  '-eactive  (about  2/3)  than  ethylene  in 
air  which  is  polluted  by  amounts  of  NO   which  are  typical  of 
urban  or  industrialised  areas.   The  lifetime  of  VCM  in  the 
atmosphere  under  typical  conditions  is  about  one  day.   The 
major  reaction  products  of  VCM  atmospheric  degradation  are 
formic  acid,  hydrogen  chloride,  carbon  monoxide,  formaldehyde 
and  ozone,  all  of  which  are  undesirable  pollutants  in  the 
trop' sphere  since  they  are  irritant  or  corrosive  substances. 
Almost  all  of  the  chlorine  from  the  VCM  ends  up  in  the  form 
of  HCl  under  these  conditions. 

Potential  Emission  Sources 

The  three  major  categories  of  vinyl  chloride 
monomer  (VCM)  atmospheric  emission  sources  are  VCM  production 
facilities,  polyvinyl  chloride  (PVC)    production  facilities, 
and  PVC  product     fabrication  facilities.   Paqes  8-2  3  of 
reference  1  treat  these  potential  emissions  in  detail. 
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References  2,  3,  and  4  are  MOE  reports  concern inq 
ambient  air  surveys  for  VCM  which  have  been  conducted  by 
the  Air  Resources  Branch  near  sources. 

On  the  basis  of  these  surveys,  the  PVC  resin  manu- 
facturing plants  have  been  identified  as  the  maior  VCM 
emitters,  closely  followed  by  the  lone  VCM  manufacturing 
plant.   Although  the  survey  of  fabricating  plants  was  cursory 
at  best,  it  appears  that  VCM  emissions  are  not  a  problem  at 
these  locations,  especially  since  the  resin  manufact urr  rr;  are 
reducing  the  residual  monomer  content  of  the  shipped  PVC  to 
very  low  levels  CIO  ppm  by  weight  or  less  for  most  grades) . 

Health  Effects 

The  statement  which  appears  on  page  48  of  reference 
1  in  October  1974  is  still  true,  namely;  "There  is  no  subs- 
tantial body  of  information  relating  to  the  effects  of 
community  exposure  to  vinyl  chloride  monomer".   In  fact,  to 
date,  there  are  no  documented  environmental  health  effects 
on  humans  associated  with  exposure  to  vinyl  chloride  monomer 
outside  of  the  work  place. 

Health  effects  of  VCM  in  occupational  situations  arc 
described  on  pages  4  3-50  of  reference  1.   More  detailed  dis- 
cussions of  VCM-PVC  appear  in  "Toxicity  of  Vinyl  Chloride 
-Polyvinyl  Chloride",  reference  5. 

The  prime  concern  with  respect  to  environmental  expo- 
sure to  VCM  is  its  carcinogenicity.   At  concentrations  of 
VCM  greater   than  50  ppm  in  inhaled  air,  test  animals  have 
developed  angiosarcomas  (malignancies)  of  the  liver,  in  addi- 
tion to  other  neoplastic  (benion  oi  malignant)  disorders. 
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Carcinogenic  effects  of  vinyl  chloride  appear  to  follow  dose- 
response  relationships  at  the  lower  experimental  exposure 
levels  (50  to  500  ppm),  but  there  are  no  dose-response  data 
for  levels  of  1  ppm  and  lower  which  would  be  found  in  ambient 
air.   Studies  of  the  large  numbers  of  test  animals  which  are 
required  to  detect  low  incidences  of  disease  at  those  concen- 
trations are  underway  in  Italy  and  elsewhere,  but  human  epi- 
demiological data  relative  to  low  level  ambient  exposure  are 
unlikely  to  be  available  for  several  decades. 

Health  effects  of  PVC  dust  have  not  been  studied  tho- 
roughly, either  in  occupational  or  environmental  exposure 
settings.   Fine  PVC  dust  is  emitted  by  resin  manufacturers 
and  secondary  fabricators  and  might  possibly  present  an  inha- 
lation problem  by  transporting  the  entrapped  VCM  residue 
directly  into  the  lung.   PVC  dust  apparently  also  acts  as  a 
respiratory  irritant  in  its  own  right. 

Environmental  and  Occupational  Air  Standards 
The  Ontario  Occupational  Health  Standard   for  vinyl 
chloride  monomer  for  TWA  eight  hour  exposure  is  10  ppm  (by 
volume)  or  28  mg/m3.   The  current  Ontario  24-hour  average 
ambient  air  quality  guideline  is  0.1  ppm  (280  ug/m  ),  and 
the  b-hour  average  design  guideline  in  0.2  ppm  (560  uq/m  ) 
at  a  point  of  impingement. 

The  corresponding  U.S.  Occupational  Health  Standard 
is  1  ppm  (3  mg/m3)  TWA  over  8  hours,  not  to  exceed  a  ceiling 
value  of  5  ppm.   The  proposed  U.S.  EPA  emission  standard 
for  VCM  specifies  certain  process  parameters  and  limits 
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stack  (or  other  point  source)  emissions  to  10  pom  maximum 
(reference  6) . 

Germany  has  a  TLV  for  vinyl  chloride  of  "no  pemiis- 
sible  expose",  while  Sweden  ures  a  TLV  of  lopn  (  3rvq/m  )  as 
in  the  U.S. 

The  basis  for  all  of  these  standards  is  human  health 
effects:  carcinogenicity  and  to  some  extent  cardiovascular 
system  effects  (at  higher  concentrations) . 

Sampling  and  Analytical  Methods 

These  methods  are  ?et  forth  on  pages  31-37  and  in 
Appendix  II  of  reference  1.   Recommended  samplinq  procedure 
at  present  is  to  draw  a  known  volume  of  air  throuqh  an  acti- 
vated charcoal  filled  cartridge  which  removes  the  vinyl  chlo- 
ride gas.   In  the  laboratory,  the  vinyl  chloride  is  desorbed 
from  the  charcoal  adsorbent  by  cold  carbon  disulphide.   This 
process  is  >90%  efficient .   An  aliquot  of  the  vinyl  chloride/ 
CS_  solution  is  injected  into  a  rjas  chroma feograoh  for  quanti- 
tation.  The  overall  sensitivity  of  this  samolinn  and  analysis 
nrocedure  is  about  0.003  opm  i  inpb)  in  the  orioinal  air  saim>l.\ 

Alternatively,  samples  of  air  to  be  analysed  for  vinyl 
chloride  may  be  collected  in  aluminized  Mylar  mutli-laycr 
plastic  bags,  either  as  grab  samples,  or  as  integrated  samples 
by  slowly  pumping  in  air  over  several  hours.   Other  types  ©1 
plastic  bags  (includinq  Tedlar)  have  been  found  to  be  unsuit- 
able for  low- level  VCM  measurements. 

Control  and  Abatement 

Control  technology  is  discussed  on  pages  74-30 
of  reference  1.   The  most,  significant  recent  development  >  s 
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vacuum  steam  stripping  with  closed  cycle  recovery  of"  VCM 
from  the  PVC  resin  slurry.   Other  segments  of  the  PVC  pro- 
duction process  can  also  be  equipped  with  monomer  recovery 
plumbing,  which  combined  with  good  preventive  maintenance 
(of  pump  seals,  etc.)  can  greatly  reduce  fugitive  emissions. 

TDA  is  to  issue  a  report  on  VCM  control  technology 
in  1976. 
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TOXIC  .fA/AFTO  PATIKfi  cod?:  * 


The  foll'ji.'inrj  system  ef  tox- 
icity raiinjt>   *«S  \rc-J  to   indicr.tc 
the  relative  iva^.ard; 

II  -:  llnl.iiiHM) 

This  r.Tlnif"  I:.*s  httfj  asv.ncd  to  rhe.wiEffrt  K-r 
'■■lii.ii  iitsut'itk'm  i»  MWiJ  i:-1-!  Wtfii'  available 
to  cn.ilik-    .1    valid    :.S>C>SlWtli    £<f    h.j.'.irj    lo    lie 

ni;u!c.     Tiknc  compounds   usually   atir   in   one 
of  thu?  fitHow.Hr*  c;ili"i»m.\. 

f»)  No  toxicity  >«!ti:iiUTt;.m  on. Id  be  fount! 
in  I',.:  litciatiae  and   ttetsi.    was   known   lo  the 

(b)  [.united  information  based  on  animal 
CXp^rinteTfis  v.'k  available  out  in  i'ic  opinion 
of  the  ;:-i'.l:ors  this  mfcrrnaJKHi  couid  not  be 
applied  lo  Lvov'i«  exposures  In  sonic,  cases 
this-  information  "*  mentioned  so  that  1 1 ic  render 
may  know  that  some  r\|>>-r iiuriii ul  work  lias 
been  dcv.ic. 

(c)  Published  toxicity  3»te  were  felt  by  l!ie 
authors  to  l,i  of  a,  ue&tiOntibk*  eahdity. 

0  -  No  Toxicity 

This  dcirnnii.-i  is  f.iven  lo  nialeiials  which 
fn'l  into  o'i"  yf  l!  ■.*  Whrtviiv'  r?at»*£"rics; 

(a)  M.iktijK  which  c.v.:se  no  burin  under 
any  condition*  of  normal  use. 

(tt)  Material  which  .iroduce  toxic  cflccls 
on  humans  orily  under  the  most  unusual  con- 
ditions or  by  overwhelming  dosage. 


(a)  Acute  focal.  M.'.tcnals  whicb  on  single 
exposures  lasting  seconds,  mirutttM.  or  hours 
cause  only  slight  cifec's  on  the  r'in  or  mucous 
membranes  rcgardkss  of  the  extent  of  the  ex- 
posure. 

(b)  Acute  iystenii6i  Materials  which  can 
be  absorbed  into  die  body  by  inhal.dion,  in- 
gestion, or  ;!!iuu;!i  the  skm  and  which  produce 
oi'ly  si if.lt t  tivtfCU  following  single  exposures 
lasiinr;  second*  ir.inutCo.  or  hours,  tr  following 
ingestion  of  a  S'tjn.lc  dec.  regardless  of  the 
quanlit)  ttbsorl.vd  o:  t'-c  cMi't.l  of  exposure. 

(c)  Ciiiar.ic  isn't)'.  Matcfi  ds  which  on  con- 
tinuous pi  r.,LA\c!  r.\pc.-,::;s  extending  over 
periods  of  \h:s.  ir.^r.lbs.  o,  vi?rs  cause  only 
flight  and  usually  reversible  baton  !o  the  skin  or 
n>  icons  (nembfiHiC*;  Tiie  extent  of  exposure 
may  be  great  or  small. 

i'd)  CumMr  lytitinic,  Man  rials  which  can 
be  ;iiiso:l  *ti  mto  .'ic  bod;  !  y  inhalation,  iitr.es- 
lion,  or  liuoii^h  ihc  skin  and  which  produce 
only  slir.hl'y  usually  tcvjfMbK'  cifeets  followim: 

Ct'UOiHtOlb      li,'      H.t>l,jt<.U      V- ,H>M!H.'i      LMviidiiu', 

over  days,   iiKii'.i:*    or  i*ti».      'he   extert   of 
the  exposure  nuy  be  ;;ica:  or  small. 

In  general,  ti:i».e  siits-:  vm'c*  Ckssstfe'l  as 
having  "sii"l>[  '■,■■  lai.y"  pioluce  chani  cs  in  tlw 
human  bode  um.it  aie  reidiiy  rcvctxii.ri!  .-!.■.! 
which  will  d;  .:  |  ■;>■,. ir  to'.ioA  iiv:  let  initiation  of 
exposure,  either  wi.'h  ur  w.tl.ojt  medical  treat- 


2  i=  Modern!;  Toxicity 

(a)  Aiuw  local.  Ni.ileriats  which  on  mo;. It- 
exposure  lastin-:  .seeoiuU.  iomuius.  oi  luuus 
cause  model  ate  rlTrct*  ^n  die  skm  or  jaucous 
membranes.  These  ellects  may  be  the  rcsull 
of  intense  exposure  for  a  mailer  of  seconds  ur 
moderate  exposure  for  a  matter  of  liOuij. 

(b)  Ac-'i:  sy::c"<:r.  Mrle::..!:  v:::cr.  ca:t 
be  absorbed  into  (Jtc  body  by  inhalation,  m 
gcslion,  or  through  Ibc  skin  attd  which  produce 
moderate  ellecls  lollowing  sickle  cxcosiucs  last- 
ins  seconds,  minutes,  or  hours,  or  following 
ingestion  of  a  sing'e  dose. 

(c)  Chronic  local.  Materials  which  on  con- 
tinuous or  repealed  cxposuies  estL-ndiny  over 
periods  of  days,  months,  or  years  cauic  moder- 
ate harm  to  the  skin  or  mucous  membranes. 

(d)  Chronic  systemic.  Materials  which  can 
he  absorbed  into  the  body  by  inh.ia:inn,  inges- 
tion, or  through  the  skin  and  whkh  produce 
moderate  ciTects  following  continuous  i>i  re- 
peated exposures  extending  over  periods  of 
days,  months,  or  years. 

TTtose  substances  classified  as  having  "moder- 
ate toxicity"  may  produce  irreversible  a«  v.ell 
as  teversihle  chanres  in  the  tinman  bctiiy. 
These  changes  are  not  of  such  severity  as  to 
threaten  life  or  province  serious  physical  im- 
pairment. 

3  ~  Severe  Toxicity 

(a)  Acittc  heal.  Materials  which  on  <i'«o.V 
exposure  lasting  seconds  or  mtiiulcs  cause  in- 
jury to  skin  or  mucous  membranes  of  sulfide  lit 
severity  to  threaten  life  or  to  cause  pcrnianc.il 
physical  impairment  or  disfigurement. 

(b)  Acute  systemic.  Materials  which  can 
be  absorbed  into  the  body  by  inhalation,  inges- 
tion, or  through  the  skin  and  which  can  cause 
injury  of  sufficient  severity  to  threaten  life  fol- 
lowing a  single  exposure  lasting  seconds,  min- 
utes, or  hours,  or  following  ingestion  of  a  single 
dose. 

(c)  Chronic  local.  Materials  which  ~i  con- 
tinuous or  repeated  exposures  extendint;  over 
periods  of  days,  months,  or  years  can  cause 
injury  to  skin  or  mucous  membranes  of  sit.'li- 
cior.l  severity  to  threaten  iifc  or  cause  perma- 
nent impairment,  disfigurement,  or  i "reversible 
change. 

(d)  Chnmic  systemic.  Materials  which  can 
be  absorbed  into  the  body  by  m!i  •lalion,  inges- 
tion or  tbroofh  the  skin  and  winch  can  cause 
death  or  senuuj  ph>si;al  impairment  following 
continuous  or  repeated  exposures  lo  sni  ill 
amounts  extending  over  pciiods  of  da;  5, 
months,  or  >eais. 


*  1*1.  Sax,  Dangerous  Properties  of  Industrial  Materials,  4th  ed.,  Van  Nostrand  Reinhold 
Company,  New  York,  N.Y.,  1975,  Chapter  9. 


ACETALDEHYDE 


I     PRHPCSTirS 


Physical  State  (ambient  temp.)  - 
Vapour  Pressure  (25  C)  - 
Chemical  Formula  - 
Molecular  1,'eiqht  - 
Roil  inr;  Point  - 
Melting  Point  - 
Solubility  in  Water  - 
Additional  Information  - 

-  Synonyms:  Acetic  Aldehyde,  Ethyl  Aldehyde,  Ethanal 

-  Colourless  fuming  liquid  at  20  C 

-  Pungent  fruity  odour 


CH3CH0 

44.1 

20.8  C 

-123.5  C 

Soluble 

II     HEALTH  EFFECTS  (see  Toxic  Hazard  Rating  Code): 

Inhalation      Irritant. 
Acute  Local  -  3  3 

Acute  Systemic  -  2 

Chronic  Local  -  1 

Chronic  Systemic  -  2 

Additional  Information  - 

-  A  local  irritant.  Potential  injury  to  respiratory  tract.  Effects 
are   narcosis,  bronchitis,  albuminuria,  fatty  liver  and  lung  edema. 

-  Inhalation  does  not  cause  chronic  poisoning.  But  large  doses  may 
cause  death  by  respiratory  paralysis. 

-  Less  irritating  but  stronger  central  nervous  system  depressant  than 
formaldehyde. 


ACETALDEHYDE   (2) 
1 1 1     OCCUPATIONAL.  AMD  EHVlWNMrHTAl.  AIR  STANDARDS: 

A .  Onta rio  Environmr> ntal  Air  Sta ndards : 
Point  of  Impingement  (half -hour  average)  - 

Average  Concentration  ovtr  24  hours  - 

B .  Ontario  Occupatin/ial  Health  Guidelines: 

Threshold  Limit  Value  -  100  ppm;  180,000  ug/m3 

(Over  8  Hours)  - 


C .  Occupational  Standards  (TLV)  Elsewhere:  3 

"Tpprc)  (ug/m  ) 

West  Germany     200  360 ,0D0 


Sweden  50  90,000 


\)  .       ,'iN'n  mu'WI     i  ii  i  «j>  tun  i,  iuii  . 


-U.S.  TLV  of  100  ppm  is  adopted  to  prevent  excessive  eye 
irritation  and  potential  injury  to  the  respiratory  tract 
-  Soviet  TLV  (1966)  3  ppm 
-U.S.  Occupational  Standard:  time  weighted  average  200  ppm 


IV       COtfMtNTS 


Generally  used  in  organic  chemical  Industry  as  an  intermediate 
for  other  products. 


ACETIC  ACID  (GLACIAL) 

twrrnrr. 

Physical  State  (ambient  temp.)  - 
Vapour  Pressure  (25  C)  - 
Chemical  Formula  - 
Molecular  V.'u  1  <^ht  - 
Boilinq  Point  - 
Melt.inq  Point  - 

Solubility  in  Water  -  Mlsclble  in  all  proportions 

in  water. 

Additional  Information  - 

-  Synonyms:  Ethanoic  Acid,  Vinegar  Acid,  Methane  Carboxylic  Acid 

-  Clear,  colourless  liquid 

-  Pungent  odor 

-  Glacial  acetic  acid  is  the  pure  compound  (99.8%  min)  as  distinguished 
from  the  usual  water  solutions  known  as  acetic  acid  (e.g.,  vinegar) 


L 

15.4  mm 

Hg 

CH3C00H 

60.1 

118.1   C 

16.7  C 

II     HEALTH  EFFECTS  (see  Toxic  Hazard  Rating  Code): 

Inhalation      Irritant 
Acute  Local  -  2  3 

Acute  Systemic  - 

Chronic  Local  -  * 

Chronic  Systemic  - 

Additional  Information  - 

-  Caustic,  Irritating  to  tissue 

-  Breathing  of  concentrated  vapours  1s  harmful  to  lung  tissue. 
Harmless  in  dilute  solutions  as  1n  vinegar. 

-  Can  cause  severe  skin  burns,  dermatitis,  and  skin  ulcers 

-  Damages  the  eyes,  possibly  causing  total  blindness  1n  concentrated 
solution. 


ACETIC  ACID  (GLACIAL)   (2) 
111     OCCUPATIONAL  AND i  _ENVI_RONftRJTAL  AIR  STANDARDS: 

A .  Ontario  Environmental  Air  Standards: 

Point  of  Impingement  (half-hour  average)  -       2500  ug/m3 

Averaqe  Concentration  over  24  hours  - 

B.  Ontario  Occupational  Health  rondel ines: 

Threshold  Limit  Value  -  10  ppm;  2500Q  ^ 

(Over  3  Hours)  - 

C .  Occupational  Standards  (TLV)  Elsewhere:  3 

(ppm)       (ug/m  ) 
West  Germany         10         25000 

Sweden  10         25000 

l),      Ana  it:  ion  a  i  iryorm?i:ion: 


The  Soviet  TLV  (1966)  was  2  ppm 

U.S.  TLV  of  10  ppm  is  recommended  to  prevent  undue  irritation 


IV       COMMENTS 


Used  in  manufacture  of  plastics  and  resins,  textiles,  and  leather, 
pharmaceuticals,  pigments,  photographic  chemicals. 
Also  used  as  food  additive. 


ACET0N1TR1LL 

Physic.il  State  (ambient  temp.)  -       L 

Vapour  Pressure  (25°C)  -  88.3  mm  Hg 

Chemical  Formula  -  ChLCN 

Molecular  Height  -  41.1 

Boil inq  Point  -  80-1  c 

Meltinq  Point  -  -  41  C 

Solubility  in  Water  -  Very  Soluble 
Additional  Information  - 

-  Synonyms:  Methyl  Cyanide,  Ethanenitrile 

-  Colourless,  limpid  liquid.  Strongly  reactive. 

-  Aromatic  odor. 

-  Also  soluble  in  alcohol 

-  Acetonltrile  emits  highly  toxic  fumes  of  cyanides  when 
heated  to  decomposition. 


II    HEALTH  EFFECTS  (seo  Toxic  Hazard  Ratinq  Code): 

Inhalation      Irritant 


Acute  Local  - 
Acute  Systemic  - 
Chronic  Local  - 
Chronic  Systemic  - 

additional  Information  - 

-  Somewhat  less  toxic  than  hydrogen  cyanide. 


1 


ACETONITRILE  {2} 

III     OCCUPATIONAL  AND  ErJVJROIJMrriTAL  AIR  STANDARDS: 

A .  Ontario  Environmental  Air  Standards: 
Point  of  Impingement  (half-hour  average)  - 

Average  Concentration  over  24  hours  - 

B .  Ontario  Occupational  Health  fim'delines: 

Threshold  Limit  Value  -  40  ppm.  70GO0  ug/m3 

(Over  8  Hours)  - 

C .  Occupational  Standards  (Tl.V)  Elsewhere:^ 

(ppm J         (ug/m  ) 
West  Germany      40  70000 

Sweden 
'.).     nnoinnnai  inTormation: 


A  TLV  of  40  ppm  is  recommended  to  protect  against  organic 
cyanide  poisoning  and  injury  to  respiratory  tract. 


IV       COMMENTS 


Used  in  manufacture  of  pharmaceuticals  and  medicines. 

Used  as  a  solvent  in  hydrocarbon  extraction  processes  especially 

for  butadiene. 


ACETYLAMIMFLUORENE 

Physical  State  (ambient  temp.)  - 
Vapour  Pressure  (25  C)  - 


Chemical    Formula   -  CH-jCONH    { Cg^CHgCgH^  ) 

Molecular  Weight  -  2  24 

Hoil inq  Point  - 

'leltinq  Point  -  194C 

Snluhi  1  i ty  in  Water  -  insoluble 

Additinn.il    Information  - 

-  synonyms:    2-Acetami  nof  1  uorene  ,    Acetyl    Amino    nii~na  throne  , 

N-fluoren-2-ylacetanide,    2-acetamidofl uorene, 
N-acetyl-2-aminofluorene 

-  crystalline  powder 

-  soluble  in  alcohol 


II  HiTALTH  EFFECTS  {see  Toxic  Hazard  Ratinq  Code): 

Inhalation  Irritant 

Acute  Local    - 
Acute  Systemic   - 
Chronic  Local   - 
Chron:c  Systemic  - 

Additional    Information  - 

-  highly    toxic.    A   demonstrated    (exoer imental  )    carcinoqen 

-  recognized    as    a    carcinogen    by   OSHA    (U.S.),  and  Sweden 
-  Contact  by  all   routes  should  be  avoided 


2-  ACETYLAMI NOFLUORENE  (2) 

1 1 1     OCCUPATIONAL  A!!Q  r»V f  ROriMrNTA!.  AIR  STAflDARPS: 

A .  Ontario  Environmental  Air  Standards: 
Point  of  Impingement  (half-hour  average)  - 

Average  Concentration  over  24  hours  - 

B .  Ontario  Occupational  Health  Guidelines: 

t 

Threshold  Limit  Value  - 
(Over  8  Hours)  - 

C.  Occupational  Standards  (TLV)  Elsewhere: 
West  Germany 

Sweden 

n        AriiHt.fffn*l     Tnfnrm^Hnn: 

-  U.S.  Occupational  Standard:  Carcinogen 


I V  .    INDUSTRIAL  SECTORS  AND  POTENTIAL  SOURCES : 
-  An  i  nsecti  ci  de . 


ACRYLAMIDE 


PROPFTI  ITS 


Physical  State  (ambient 

temp.)  - 

S 

Vapour  Pressure  (25  C)  - 

0.1  mm  Hg 

Chemical  Formula  - 

CH2CHC0NH 

Molecular  Weight  - 

71.08 

Roiling  Point  - 

125  C 

Melting  Point  - 

84.5  C 

Solubility  in  Water  - 

Soluble 

Additional  Information  - 

White,  crystalline,  odorless  solid 
Also  soluble  in  alcohol  and  acetone. 
Emits  acid  fumes  when  heated. 


Insoluble  in  benzene. 


II 


HEALTH  EFFECTS  (see  Toxic  Hazard  Rating  Code): 


Acute  Local  - 
Acite  Systemic  - 
Chronic  Local  - 
Chronic  Systemic 


Inhalation 
3 

2 


Irritant 
3 


Additional  Information  - 

-  Highly  toxic  by  ingestion  and  inhalation.  Strong  skin  and  eye 
irritant.  Can  be  absorbed  through  unbroken  skin. 

-  Produces  toxic  effect  upon  central  nervous  system.  Signs  of 
poisoning  include  general  muscular  weakness,  ataxia,  and  tremors. 
In  mild  cases,  toxic  effects  are  quickly  reversible  1f  exposure  is 
terminated. 


ACRYLAMIDE      (2) 
1 1 1  0  C  C I J  PATJ  OriAL  AND  .ENVJROrnr  NTAl,  AIR  STAfWMROS: 

A .  Ontario  Fnvirnnmont.il  Air  Standards: 

Point  of  Impingement  (half-hour  average)  -  Tentative  Design 


Standard:  45  ug/m 


Average  Concentration  over  24  hours 


B .  Ontario  Occupatirvnl  Health  Guidelines: 

Threshold  Limit  Value  -  (skin)       300  ug/m3 
(Over  8  Hours)  - 

C .  Occupational  Standards  (TLV)  Elsewhere: 
West  Germany 

Sweden 

u.      nnainnnai    inrormacion: 


IV       COMMENTS 


-  Used  as  a  reactive  monomer  and  intermediate  1n  production  of  organic 

chemicals. 

-  Used  as  polymer  or  copolymer  in  adhesives,  fibers,  plastics,  and  resins 

-  Used  in  manufacture  of  paint  and  varnish,  pigments  and  dyes. 

-  Used  1n  waste  water  treatment,  and  in  the  textile  and  leather 
industries. 


ACRYLOMITRILt 

I         I'Rorr'triFS 


Physical  State  (ambient  temp.)  - 
Vapour  Pressure  (25  C)  - 


Chemical  Formula  - 

Molecular  Weight  - 
Boiling  Point  - 
Molting  Point  - 
Sol  ubi  1  i  ty  i  n  '.-.'.iter  - 
Additional  Information  - 


L 

107  mm  Hg 

CH2CHCN 

53.1 

77.3  C 

-82  C 

Partially  mlscible 

-  Synonyms:  Propene  Nitrile,  Vinyl  Cyanide 

-  Colourless,  mobile  liquid 
-Mild  odor 

-  Soluble  in  all  common  organic  solvents 


11    HEALTH  EFFECT!)  (see  Toxic  Hazard  Rating  Code): 

Inhalation      Irritant 
Acute  Local  -  1 

Acute  Systemic  -  3 

Chronic  Local  -  * 

Chronic  Systemic  -  ' 

Additional  Information  - 

-  Toxic  by  inhalation,  ingestion,  skin  absorption. 

-  Symptoms  similar  to  hydrogen  cyanide  poisoning  (HCN) 

except  less  severe.  Symptoms  include  headache,  nausea,  vomiting, 
and  diarrhea.  Also  causes  irritation  of  eyes,  nose,  and  respiratory 
tract.  Symptoms  disappear  after  acute  vapor  exposure  is  terminated. 


ACRYLONITRILE  (2j 

III     OCCUPATIONAL  AND  FNVIRONMrNTA!.  A I  R_  STANDARDS: 

A.  Ontario  rnvironment.il  Air  Standards: 


Point  of  Impingement  (hilf-hour  average)  -  Tentative  Design  Standard: 

2200  ug/m3 

Averaqe  Concentration  over  24  hours  - 


B.  Ontario  Occupational  Health  Guidelines: 

Threshold  Limit  Value  -  (skin)       20  ppm;  45,000  ug/m3 
(Over  8  Hours)  - 

C .  Occupational  Standards  (Tl V)  Flsewherc:   ■» 

(ppmj      ^^TJg/nT) 
West  Germany  (skin)   2Q  ^  QQQ~ 

Sweden 


u  .   Hfifiuinni1 1  information: 

-  a  TLV  of  20  ppm  is  recommended  on  the  basis  of  animal 
exposure  data,  and  by  analogy  with  the  10  ppm  value  for  hydrogen 
cyanide. 


IV       COMMENTS 


Used  as  an  Intermediate  in  manufacture  of  acrylic  fibers, 
acetonitrile  -  based  plastics,  nitn'le  rubber,  insecticides, 
and  other  products  of  organic  synthesis. 


4-  AM  I  NOB  I  PHENYL 
I    PROPERTIES 


Physical  State  {ambient  temp.) 
Vapour  Pressure  (?5°C)  - 
Chemical  formula  - 
Molecular  Weight  - 
Roil ing  Point  - 
Mol t i nq  Point  - 
Sol u b i 1 i ty  in  Water  - 
Additional  Information  - 


C6H5C6H4NH2 


169.2 

302C 

53C 

slightly  soluble 


-  synonyms:  p  -  aninodi phenyl,  p-biphenylamine,  xenylamine. 

p-phenylaniline,  4-ani nodi  phenyl 

-  colorless  crystals 

-  soluble  in  alcohol,  chloroform 


II 


WALJU  rFc£CTS  (see  Toxic  Hazard  Rating  Code) 


Acute  Local  - 
Acute  Systemic  - 
Chronic  Local  - 
Chrnnic  Systemic 


Inhalation      T_rri_t_an_t_ 

1  1 


vfivii  t.  i or1.' "I    In  t'nri!).' Lion 


Hiqhlv  toxic  by  incest  ion 


effects  resemble  those  of  Benzidine 

inhalation,  skin  absorotion 

has  caused  bladder  cancer  in  humans  and  experimental  animals 

recognized  as  a  carcinogen  by  OSHA  (U.S.),  Germany,  Sweden 

contact  by  all  routes  of  exposure  should  be  avoided. 


4-  AMINOBIPHENYL  (2) 

III  QCCtf  PAT  I  DMA!    A'!0  FflV  TRONMHlTAl    AIR  STAffnAROS! 

^ ■  Ontario  Environmental  Air  Standards: 

Point  of  Impingement  (half-hour  average)  - 

Average  Concentration  over  24  hours  - 

B .  Ontario  Occupational  Health  Guide!  ines: 

» 

Threshold  Lltnf £  ¥a1ua  - 

(Over  8  Hours)   - 

C .  Occupational  Standards  (TLV)  Flsewhere : 
West  Germany 

Sweden 

n    flddi  Mnnal  Tnfnrmatinn : 

-  U.S.  Occupational  Standard:  Carcinogen 


IV  COMMENTS 

-    Used    in    the    detection    of    sulfates 


AMMONIA 

i    pROivmrs 


Physical  State  (ambient  temp.)  - 

Vapour  Pressure  (?r>  C)  - 

Chemical  Formula  - 

Molecular  Weight  - 

Roilinq  Point  - 

Meltinq  Point  - 

Solubility  in  Mater  - 

Additional  Information  - 

-  Colourless,  alkaline  gas 

-  Sharp,  intensely  irritating,  pungent  odor 

-  Also  soluble  in  alcohols  and  organic  solvents 


G 

7400 

mm 

Hg 

NH3 

17.0 

-  33.4 

C 

-  77.7 

C 

Very 

Soluble 

II     HEALTH  EFFECTS  (see  Toxic  Hazard  Rating  Code): 

Inhalation      Irritant 

Acute  Local  -  3  3 

Acute  Systemic  - 

i 
Chronic  Local  - 

Chronic  Systemic  - 

Additional  Information  - 

-  Irritant,  primarily  to  eyes,  nasal  passages,  throat,  Becomes  very 
corrosive  in  aqueous  solution,  as  occurs  when  contact  is  made  with 
respiratory  mucous  membranes.  Can  cause  pulmonary  edema. 

-  Irritation  of  skin,  especially  if  it  1s  moist 

-  Permanent  aamage  to  eyes,  throat,  and  upper  respiratory  tract 

at  400-700  ppm  „„    . 

-  Acts  as  an  asphyxiant  at  high  concentrations  (greater  than  2500  ppmj 


AMMONIA  -(2) 
1 1 1  OCCUPATIQffAl  AND  ENVIRONMENTAL  AJ  R_  STAffDAJDS : 

A.     Ontario  Environmental   Air  Standards: 


Point  of  Impingement  (half-hour  average) 


3600  ug/rtT 


Average  ConcenLracion  over  24  hours 


B.  Ontario  Occupational  Health  Guidelines: 

Threshold  Limit  Value  - 
(Over  8  Hours)  - 

C .  Occupational  Standards  (TLV)  Elsewhere: 

(ppm)  (un/nr) 

West  Germany 


50 


25  ppm;  18000  ug/nf 


35000 


Sweden 


25 


18000 


Mtift.i  ciutai  information: 


U.S.  Occupational  Standard  :  50  ppm  (time  weighted  average) 
TLV  of  25  ppm  selected  to  protect  against  Irritation  to  eyes 
and  the  respiratory  tract 
Soviet  TLV  (1967)  15  ppm 
Czechoslovakia  TLV  (1969)  30  ppm 


IV 


COMMENTS 


Pulp  and  paper,  fertilizers,  petroleum  refining,  water  treatment 
industrial  gases,  chlor-alkali  process,  iron  and  steel  industry,  cleaning 
(household  and  industrial),  explosives,  food  and  beverage  industry,  pulp 
and  paper,  textiles  (rayon  and  nylon)  rubber. 


AMMONIUM  CHLORIDF 

Physical  State  (ambient  temp.) 
Vapour  Pressure  (25  C)  - 
Chemical  formula  - 
Molecular  l-.'r i qht  - 
Roil  inn  Point  - 
Meltinq  Point  - 
Solubility  in  Mater  - 

Additional  Information  - 

-  Synonym:  Sal  Ammoniac 

-  White  crystals 

-  Slightly  soluble  in  alcohol 

-  Sublimes  at  340  C 


1  mm  Hg  at  160.4  C 

NH4C1 

53.5 

520  C 


Soluble,  up  to  27.1  a  in 
100  g  H20 


II     HEALTH  LFFFCTS  (see  Toxk  Hazard  Rating  Code) 


Inhalation 


Acute?  Local  - 
Acute  Systemic  - 
Chronic  Local  - 
Chronic  Systemic  - 


Irritant 

1 


Additional  Information  - 

-  Fume  is  toxic  by  inhalation.  Large  doses  cause  nausea,  vomiting. 

-  In  lower  concentrations,  it  is  a  mild  irritant  to  skin  and  respiratory 
passages. 


AMMONIUM  CHLORIDE  (2) 

A .  Ontario  rnyironn?ntn T  Air  Standard S : 
Point  of  Impingement  (half-hour  average)  - 

Average  Concentration  over  24  hours  - 

B .  Ontario  Occupational  Health  jk;idg lines: 

Threshold  Limit  Value  -  10,000  ug/m3 

(Over  8  Hours)  - 

C .  Occupational  Standards  (TLV)  Elsewhere: 
West  Germany 

Sweden 

i) .  A'J'J  i  Liond  1  In  format  \y  n : 

3 
-  TLV  of  10  mg/m  selected  to  present  irriation  of  the  respiratory 

passages. 


IV       COMMENTS 


-  Battery  manufacturing,  rubber,  plating,  pharmaceuticals  and 
medicine,  plastics  and  synthetic  resins,  fertilizers. 

-Large  amounts  of  ammonium  chloride  fume  are  frequently  evolved 
in  galvanizing  operations. 


ANILINE. 
I     PROPERTIES 


Physical  State  (ambient  temp.)  -  L 

Vapour  Pressure  (25°C)  -  1  mm  at  34.8  C 

Chemical  Formula  -  ^6^V'^2 

Molecular  Weight  -  93.12 

Boiling  Point  -  184.4  C 

Melting  Point  -  -  6.2  C 

Solubility  in  Water  -  Soluble 

Additional  Information  - 

-  Synonyms:  Aminobenzene,  Phenylamine,  Aniline  Oil,  Aminophen 

-  colorless,  oily  liouid;  rapidly  becomes  brown  on  exposure  to 
light  and  air 

-  characteristic  odor  and  burning  taste 

-  soluble  in  alcohol  and  most  organic  solvents.  Volatile  with  steam. 


II     HEALTH  EFFECTS  (see  Toxic  Hazard  Rating  Code): 

Inhalation      Irritant 
Acute  Local  - 

Acute  Systemic  -  3 

Chronic  Local  - 
Chronic  Systemic  -  3 

Additional  Information  - 

-  highly  toxic  by  ingestion,  inhalation,  and  skin  absorption 

-  aniline  acts  on  the  hemoglobin  of  the  blood  to  reduce  its  oxyoen- 
carryinq  capacity 

-  it  acts  as  a  depressant  of  the  central  nervous  system 

-  lonn-term  exposures  affect  the  blood,  and  possibly  the  liver  and 
bladder 

-  it  is  an  allergen  and  mild  sensitizer.  Local  contact  may  cause 
dermatitis 

-  aniline  has  not  been  proven  to  be  a  carcinogen.  But  the  intermediates, 
benzedine  and  naphthyl amine ,  have  been  incriminated. 


ANILINE  (2) 

OCCUPATIONAL  ANO  ENVIRONMfHTAl  AIR  STANDARDS: 

A.  Ontario  Environmental  Air  Standards: 
Point  of  Impingement  (half-hour  average)  - 

Average  Concentration  over  24  hours  - 

B.  Ontario  Occupational  Health  Guidelines: 

Threshold  Limit  Value  -  (skin)    5  ppm;  19000  ug/m3 
(Over  8  Hours)  - 


C.  Occupational  Standards  (TLV)  Elsewhere: 


(TLV)  El: 

".Ppm) 


3> 


(ug/mJ) 
West  Germany  (skin)     5  1900C 

Sweden  (skin)  5  19000 

D.  Additional  Information: 

-  U.S.  TLV  of  5  ppm  is  adopted  to  prevent  effects  on  hemoglobin 
(formation  of  methemoolobin) 

-  Soviet  TLV  (1966)  1  ppm 

-  Czechoslovakia  TLV  (1969)  1.3  Dpm 


IV       COMMENTS 


-  Aniline  is  one  of  the  most  important  of  the  organic  bases 
Used  as  parent  substance  for  many  dyes  and  druqs 

-  widely  used  in  industry  as  an  intermediate  in  chemical 
synthesis 

-  used  in  vulcanizing  rubber 


ANTIMONY  AND  ANTIMONY  COMPOUND' 
I  I'UOI'I  RTILS 


Compound  Formula      Mdl  .       P    V .  P , 

wt .       st. 


i.e. 

M .  P . 

Sol 
In 

c 

r 

• 

H20 

1635 

630.5 

An  ti  irony  Sh  121.75  S 

Potassium  Tartrate  KSbC^M^Oy.1/2  H-O  333.94  S 

Trichloride       SbCl3  228.11  S  233    73.4  V.  SOL 

Trioxide         St>203  or  Sb40g  291.50  S  1550   656    SL.SOI. 

Stibine  SbH,  124.  C  R  -17    -88    SL.SOI. 


II     HEALTH  EFFECTS'  (me   Toxic  Hazard  Zp.tinq   Code): 

Inhalation      irritant 
Acute  Local  - 

Acute  £yn tcwic  -  3 

Chronic  Loc<'.l  - 
Chronic  Systemic  - 

Additional  fn format iw  - 

-  reconnized  as  a  skin  irritant.  Sb  dust  causes  eczema  ATi<i   dermatitis, 
Irritative  to  eyes 

-  inhalation  of  Sb  compounds  causes  inflammation  of  respiratory  tract 
(nneumonitis  ,  laryngitis,  tracheitis).  Also  causes  perforation  of 
nasal  septum 

-  Medicinal  treatment  of  antimony  potassium  tartrate  may  cause  cardiac 
disturbances  and  injury 

-  animal  experiments  show  cardiac  injury 

-  gaseous  stibine  (SbH,),  like  arsine,  is  hinhly  toxic  by  inhalation. 


ANTIMONY  AND  ANTIMONY  COMPOUNDS  (2) 
III     OCCUPATIONAL  AfID  rNyiROI^ClT.M.  AIR  STANDARDS: 

A.  Ontario  environmental  Air  Standards:  3 

all  forms :   75  uo/m 

Point  of  Impingement  (half-hour  average)  -  tas 

Average  Concentration  over  24  hours  - 

B.  Ontario  Occupational  Health  Ouidclines: 

Threshold  Limit  Value  -  Sb  and  compounds:  500  ug/m  (as  Sb) 

Stibine  (SbH-j):  0.1  ppm;  500  ug/m 
(Over  3  Hours)  - 

C.  Occupational  Standards  (TIV)  Elsewhere:  3 
'          ~~        Jj^L      (ug/m  ) 

West  Germany  Sb  and  Compounds:        500  (as  Sb) 

Stibine  (Sbtl3):  0.1         500 

Sweden       Sb  and  Compounds:         —         500  (as  Sb) 
Stibine:  0.05        250 

ij.  Anai  cjotm':  tnrormac  iun: 

Antimony  and  Compounds 

-  U.S.  TLV  OF  500  un/m3  is  adopted  on  basis  of  human  response 

Stibine 

-  U.S.  TLV  of  0.1  ppm  is  adopted  on  basis  of  analogy  with  Arsine 


IV       COMMENTS 


-  Used  in  various  alloys 

-  Used  in  following  industries:  glass  and  ceramics,  rubber, 
paints  and  abrasives,  semiconductor  electronics. 


Nit^FMI-C    AND    ARSENIC    COMPOUNDS 


I   PROPERTIES 


Compound  Formula  Mol . 

wt. 


Arsenic      As  74.92 

Irioxide     As90,  or       197.84 

A54°6 

Trisulphide   As2S  246.04 

Arsine       AsH,  77.93 


p 

V.P. 

B.P.          M.P. 

Sol 

St. 

In 

mm     H<f. 

c         c 

H20 

S 

Subl  .613 

INSOL. 

s 

0.06 

315 

SOL  . 

s 

SL.     SOL 

G 

-55         -113.5 

SL.     SOL. 

II  HEALTH  riTECTS  (sec  Toxic  Hazard  Rating  Code): 

Inhalation  Irritant 

Acute  Local    -  2 

Acute  Systemic   -  3 

Chronic  Local    -  2 

Chronic  Systemic  -  3 

Additional    Information  - 

-  inhalation    of   As    dust    causes    bronchitis,    irritation    of    upper 
respiratory    tract,    and    perforation    of   nasal    septum 

-  cutaneous    absorption    of   airborne   As.  compounds    causes    skin 

irritation  and  dermatitis    ,  ,  Ai  „«.,t.,ka„*.Q«. 

-  chronic    exposure    (inhalation,    ingestion)    causes    disturbances 

of   digestive    svstem,    blood,    and    nervous    system,    liver   and 
kidnev    damage,    oiqmentation    and    ulceration    of   shin 

-  a    recognized    carcinogen    (officially    in    Germany   and    Sweden) 
of    skin,    lungs,    and    liver.      An    experimental    (animal)    carci- 
nogen. 


ARSENIC  AND  ARSENIC  COMPOUNDS   (2) 

1 1 1  OCCUPAT  IO_NAL  AND  JEW  I  JW.'.'H  f{T/l  1.   A I R   ST/gfflARpS : 

A .     Ontario  Environmental   Air  Standards: 

Point  of  Impingement   (half-hour  average)  -     Arsenic:  15    uo/m3 

Arsi  ne  1 0    uq/m 

Average  Concentration  over  24  hours  -  Arsenic:  5    uq/m3 


B .  Ontario  Occupational  Health  Guidelines: 

Threshold  Limit  Value  -         Arsenic,    inorganic    conods.      250    uq/m3 


3 


.  .  (as  As)    « 

(Over  8  Hours)   -  Arsine:  O.OSDpm;  200ua/mJ 

C.     Occupational   Standards  (TLV)  Elsewhere:  E2JH  M2Z&L 

West  Germany  Arsine:  0.05  200 


Sweden  Arsenic    and    ComDounds      -  500 

Arsine:  0.01  50 


u.     »aoTcionrii    inTormanon: 
Arsenic    and    Compounds 

-  Soviet    TLV    (1966)    300    ua/m3  , 

-  Czechoslovakia    TLV    (1969)    300    uq/mJ  3 

-  U.S.    Occupational    Standard:    tine    weighted  average     500  uq/m 

Arsine 

-  Soviet    TLV    (1966)    0.1    ppm 

-  Czechoslovakia    TLV    (1969)    0.06    pom 


COMMENTS 

-  major  use  of  arsenic  is  in  form  of  trioxide  for  nestici'les 
and  herbicides 

-  three  major  sources  of  arsenic  air  pollution  are  - 
(i)  smelting  of  metals  (copoer,  lead,  cobalt,  qold) 

( i  i  )  burni  ng  of  coal 
( i  i  i  )  "use  of  arsenic  compounds  as  pesticides 

-  arsine  is  generated  in  various  operations  (oicklinq  of 
metals   containing  arsenic,  soldering,  etching,  plating) 
which  involve  emission  of  hydrogen  in  presence  of  arsenic 
compounds . 


ASPHALT 

PROP! '<TIfS 


Physic.il  State  (ambient  tenp.)  -  S 

Vapour  Pressure  (25  C)  - 

Chemical  Formula  -  n  n 

Molecular  l/ciqht  - 

rcoilinq  Point  - 

'lei  tinq  Point  - 

SolubiH  ty  in  '•later  - 

Additional  Information  - 


£   470  C 


Insoluble 


-  Synonyms:  bitumen,  petroleum  pitch 

-  black  or  dark  brown  mass 

-  pitch-like  odour 

-  soluble  in  petroleum,  carbon  disulphide,  oil  turpentine, 
acetone, and  ether 


/ 


II     HEALTH  :FITCTS  (see  Toxic  Hazard  latino  Code): 

Inhalation      Irritant 

Acute  Local  - 

Acute  riyr,temic  - 

Chronic  Local  -  2 

Chronic  Systemic  - 

Additional  Information  - 

-  Specific  health  effects,  particularly  a  carcinogenic  potential, 
have  not  been  definitely  established. 


ASPHALT     (2) 

I ! !  (TCCI iPATfONAl.   AJ in   piVlRn^irNTAl.   MP  J? TA'lHARnSr 

A.  Ontario  Environmental    Air  Standards: 
Point  of  Impingement   (half-hour  average)   - 

Average  Concentration  over  ?A  hours  - 

B .  Ontario  Occupational   Health  Guidelines: 

3 

Threshold  Limit  Value  -  (fumes)  5000  ug/m 

(Over  8  Hours)  - 

C .  Occupational  Standards  (TLV)  Elsewhere: 
West  Germany 

Sweden 

D.  Additional  Information: 


IV       COMMENTS 


r.ASIUM    AND    BARIUM    COMPOUNDS 


I  i'i;.iif»i:i{Tii;s 


Commumcl 


'omwlfl 


Hoi . 
v/t. 


P 

St. 


V.P. 


B.P. 

M.P. 

Sol 
In 

C 

C 

1140 

725 

V.SOL 
SOL. 

'.-.i  r1  urn 

Acetate 
Carbonate 

Chi oride 

Chromate 

2-1 thyl hexoate 

Ferr i  te 

Hydroxide 

,'laphthenates 

Ni  trate 

Nonyl     Phenate 

Oxal ate 

Stearate 

Sul phate 

Trinitrophloro- 
glucinate 


Ba 

Ba(C2H302)2 
BaC03 

BaCl  2 

BaCrO. 


Ba(0H)'2-3H20 
Ba(N03)2 


137.34 

255.43 
197.35 

208.25 

255.33 


315.48 


251 .35 


225.36 


BaC204 
Ba(C18»b502)2  704.13 
BaSO,       "233.40 


S 

s 
s 
s 


s 
s 

s 


1560   925    SOL 


78    V  -SOL. 

592    SOL. 

decomp. 
400    SL.SOL 

SL.SOL 

1580      1149      SL.SOL 


Inhalation 

Trri  tint 

1 

1 

3 

BARIUM   AND    BARIUM    COMPOUNDS      (2) 

II  HEALTH  rFFECTS  (sec  Toxic  Hazard  Ratfnq  Code) 


Acute  Local   - 

Acute  Systemic  - 

Chronic  Local   -  1 

Chronic  Systemic   -  2 

Additional    Information  - 

-  inhaled    barium   comoounds    known    to    cause    benign    nneumoconiosi s 
called    "Baritosis"' 

-  exposure   to    dusts    of    sulfide,    oxide,    and    carbonate   causes 
irritation   of   eyes,    nose, throat,    skin 


!  1 1  OCCUPATIONAL   AMD   FNVIRn:;:iH:TAl.   ATR   STAN   WPS: 

A .  Ontario  riivironmontjl    A/ir _  Standards: 
Point  of  Impingement   (half-hour  average)  - 

Average  Concentration  over  24  hours   - 

B .  Ontario  Occupational   l!c*g  1  th  Guide!  ines : 

Threshold  Limit  Value  -     soluble    comoounds:  500    ug/m 

(as  Ba) 
(Over  8  Hours)   - 


3 


C.     Occupational  i Standards   (TLV)   rirowhere: 

3 
West  Germany      soluble    comoounds:  500    ug/m 

(as  Ba) 

Sweden 


0.  Additional  In  format  if)  n  : 


BENZENE 
I     PROPCTTIES 

Physical  State  (ambient  temp.)  - 

Vapour  Pressure  (25  C)  - 

Chemical  Formula  - 

Molecular  Weight  - 

Roil i nq  Point  - 

Melting  Point  - 

Solubility  in  Water  - 

Additional  Information  - 

-  Synonyms:         Phenyl  Hydride,  Coal  Naphtha 

-  Clear,  colourless  to  light  yellow  liquid 

-  Aromatic  odor 

-  Miscible  with  alcohol  and  most  organic  solvents 


I 

72.5  mm 

Hg 

C6H6 

78.12 

80.1   C 

5.5  C 

Slightly 

Soluble 

II     HEALTH  EFFECTS  (see  Toxic  Hazard  Rating  Code): 

Inhalation      Irritant 
Acute  Local  -  1  2 

Acute  Systemic  -  2 

Chronic  Local  -  ° 

Chronic  Systemic  -  3 

additional  Information  - 

-  Primarily  affects  bone  marrow  resulting  in  numerous  blood  changes, 
and  in  serious  cases, aplastic  anemia  and  death.  Some  fatal  cases 
diagnosed  as  leukemia 

-  Chronic  poisoning  can  occur  as  a  result  of  dally  exposure  to  unsafe 
vapor  concentrations  over  long  period,  or  from  a  single  concentrated 
exposure. 

-  Chronic  exposure  can  occur  through  skin  absorption. 

-  Officially  recognized  as  a  carcinogen  1n  West  Germany  and  Sweden 

-  Carcinogenic  in  some  animal  experiments 


BENZENE  ( 2j 
1 1 1     OCCUPATIONAL  AUD  ENVIRON? ir«TAL_  A I R  STANDARDS : 

A .  Ontario  Environmental  Air  Standards: 

Point  of  Impingement  (half-hour  average)  -     10000  ug/m3 
Average  Concentration  over  24  hours  - 

B .  Ontario  Occupaticvial  Health  Guidelines: 

Threshold  Limit  Value  -   (skin)  10  ppm;  30000  ug/m3 
(Over  3  Hours)  - 


C. 


Occupational  Standards  (TLV)  Flseyiierej 
West  Germany 

Sweden  (skin)     10  30000 


'J.  nncjitiona  i  information: 

-  Soviet  TLV  (1967)  6  ppm 

-  Czechoslovakia  TLV  (1969)  16  ppm 

-  U.S.  Occupational  Standards: 

Celling  Value      25  ppm 

Peak  Value        50  ppm  (10  min/8  hour) 

-  American  National  Standards  Institute  TLV  (1969)  10  ppm 


N       COMMENTS 


-  Used  as  basic  raw  material  for  manufacture  of  many  aromatic 
organic  materials  1n  refineries.  Also  used  1n  manufacture  of 
paints  and  varnishes,  including  putty,  fillers,  stains, and 
finishes. 


BENZIDINE 
FROPRTIES 

Physical  State  (ambient  temp.)  - 
Vapour  Pressure  (25  C)  - 

Chemical  Formula  -  WHZ^%H4^2NM2 

Molecular  Weight  -  184.23 

Boiling  Point  -  400  C 

Meltinq  Point  -  127  C 

Solubility  in  Water  -  Slightly  Soluble 

Additional  Information  - 

-  Synonyms:  Benzidine  Base;  p-Diamlnodiphenyl  ;  4,4  -  Biphenyldiamine 

-  Gray-yellow  crystalline  powder.  Darkens  on  exposure  to  light 

-  Soluble  in  alcohol  and  ether. 


liT'\LTM_  EFFECTS  (see  Toxic  Hazard   bating  Code): 

Inhalation      Irritant 

Acute  i  ncal  - 

3 

Acute  ^yst^iic  - 

Cnrwm;  Local  - 

Chronic  Systemic  -  3 

Additional  I-ifon  i.ition  - 

-  Recognized  as  a  human  carcinogen  by  OSHA  (U.S.),  Germany,  and  . 
Sweden 

-  extremely  toxic  by  inhalation,  innestion,  and  skin  absorption; 
any  exposure  is  considered  hazardous 

-  can  cause  blood  and  bone  marrow  damaqe.  Also  bladder  tumors 

-  on  innestion.  causes  nausea  and  vomiting.  May  be  followed  by 
liver  and  kidney  damage. 


BENZIDINE  (2) 

1 1 1         occupational  and  ENvian^rriTAi .'air  ST/wnAgns; 

A .  Ontario  Environmental  Air  Standards: 
Point  of  Impingement  (half-hour  average) 

Average  Concentration  over  ?A   hours  - 

B.  Ontario  Occupational  Health  Guidelines: 

Thr3shold  Limit  Value  - 
(Over  3  Hours)  - 

C .  Occupational  Standards  (TLV)  Elsewhere: 
West  Germany 

Sweden 

H.        ArfH  i  Hnn;»1     Tnfnrmat inn : 


U.S.  Occupational  Standard:  Carcinogen 


COMMENTS 


Used  in  the  manufacture  of  various  dyes 

used  in  organic  synthesis  and  as  a  stiffening  agent  in  rubher 

compoundino 

an  analytical  agent 


BFUYtl.IUM    AND    BERYLLIUM    COMPOUNDS 


I   PROPERTIES 


Compound 


Formula 


Hoi 
wt, 


P         V.P. 
St. 


B.P. 


C 


H .  P . 


C 


Sol 
In 

H20 


Bery 1 1 i  um  Be 

Ceramics 

A  1  urn  i  ft  trim    Alloys 

Copper  Alloys 

Oxide  BeO 


9.01  3 


2970         1278 


IHSOL. 


25.01 


3900         2530 


INSOL 


II  JOLTN  FFffCTS   (sec?  Toxic  Hazard  Rating  Code): 


Acute   I.oc  il    - 
Acuts  i'.y.tenn'c   - 
Chronic  l.oc^l    - 
Chronic   Syslemic 


Inhalation 
3 
3 
3 
3 


irritant 

3 


ArliJ :  tifwi.il    Information   - 

-  all  corimon  Be  compounds  are  extremely  toxic  by  inhalation 

even  in  very  low  concentrations.   Beryllium  disease  is  systemic 

-  Chroni  c :  pneumonitis,  lesions  of  lung,  dermatitis,  inflammation 
and  enlargement  of  liver  and  spleen,  cardiac  failure,  mild 
edema  of  brain,  inflammation  of  eye.  May  be  fatal. 

-  Acute:  chemical  pneumonitis  with  systemic  effects 

-  regarded  as  a  human  carcinogen  in  Germany  and  Sweden 

-  experimental  carcinogen  of  lungs  and  bones. 


BERYLLIUM   AND    BERYLLIUM    COMPOUNDS     ^ 

1 1 1  OCCUPATIONAL  AND  ENVIROWITWAL  AIR  _STANDA_P.OS_ : 

A.     Ontario  Environmental   Air  Standards: 

Point  of  Impingement   (half-hour  average)   -      all    f nr^s :      0.03    uq/i 

(as  Be) 

Average  Concentration  over  24  hours  - 


B.  Ontario  Occupational  Health  Guidelines: 

3 
Threshold  Limit  Value  -  2    uq/m 

(Over  3  Hours)  - 

C.  Occupational   Standards   (TLV)   Elsev/here: 
West  Germany 

3 
Sweden  2    ug/m 


D .      Ancntionai    information: 

-  Soviet    TLV    (1966)    1    ug/m3  3 

-  American    National    Standards    Institute    TLV    (1969)    2    un/m 

-  U.S.    Occuoational    Standard    for  Beryllium 
Time   Weighted  Average  2  ug/m3 

Cei 1 i  ng    Val ue  5  uq/ru 

Peak    Value  25  ug/m      (30   min/8    hours) 


IV       COMMENTS 


-  used  as  hardeninq  agent  in  Be-Cu  and  other  alloys 

-  used  as  structural  material  in  aerosoace  industry 

-  used  as  moderator  in  nuclear  reactors 


(AuMIUM  MID  t.^DMIUf1  COMPOUNDS 
I  fvnri  i:i  i! ', 


CfSMt|>oimd  Formula  Mc'l .  P         V.P.  R.P.         M.P.         Sol 

wt.  st.  Tn 


C  C  H,0 


(   iiltiii  up; 

CcJ 

.',cr\in?itc 

L      J      £. 

Chloride 

CdCl0 

L. 

Cyanide 

Cd    (CN)2 

;  -1  thylhexoate 

r.i '  f  ,)te 

Cd(N03)2 

y  y ,  1  r 

CdO 

,'e  leniile 

CdSe 

SUM  rate 

SuJ  phii  to 

MS04 

Sulphides 

CdS 

Sulphoselenides 

—  J- 


112.4      S  /£7  320.9        INSf)!. . 

39G.66  ^  1   mm  SDL. 

183.32  960  568  V.    SOI 

16*L44  S  SDL  . 

236.41    S  350  V.SOL. 

128.40  ULCOMP. 

900    INSOL. 

ini.36  s  >  1350    INSOL. 

208.46  S  1000   V.  SOL  . 

144.46  Subl.  1750*  SL.SOL. 

980 


100  atm.  pressure 


CADMIUM  AND  CADMIUM  COMPOUNDS   (2) 
II     HCA1.TH  CFFfCTS  (sec  Toxic  Hazard  Rating  Code) 


•V 


Acute  Local  - 
Acute  Systemic  - 
Chronic  Local  - 
Chronic  Systemic 


Inhalation 

3 

3 
3 
3 


Irri  tant 
3 


additional  Information  - 

-  inhalation  of  Cd  compounds,  specifically  metal  fumes,  oxide,  and 
salts,  causes  pulmonary  emphysema  and  bronchitis.  Also  damage 
to  kidneys  where  accumulation  of  Cd  takes  place. 

-  in  severe  exposure,  lung  damage  is  fatal 

-  other  effects  are  gastric  and  intestinal  disorders  and  damage, 
liver  damage  and  anemia 

-  implicated  in  cardiovascular  disorders  and  hypertension 

-  Cd  compounds  are  suspected  carcinogens  of  connective  tissue, 
lunos  and  liver.  Cadmium  is  carcinogenic  in  some  animal 
experiments. 


II  f 


OCCUPATIONAL   AMD   niVTRO.TirNTM.   AIR   STANDARDS: 


A.      On i.i ;  io   ['iivii-(Kirrcnt:al  _Atr  Standards: 

all   forms:   (as  Cd) 

Point  of   Impingement   (half-hour  average)   -      5.0  uq/trw 


Average  Concentration  ever  2<1   hours   - 


.0  ug/nr 


B  ■     Ontario  Occ  tipation.il   He  aj  th  flu  id  el  ines : 

Cd  dusts  and  salts 

Threshold  Limit  Value    -  Cd  9xid?. f"me: 

(ceil  mo) 

(Over  3  Hours)  - 
C .  Occupational  Standan I s_( TLV )  TJ sev/horg: 


West  Cenitany 


Sweden 


Cd  oxide  fume: 
(rei 1 ing) 

Cd  dusts  and  sal ts 


50  ug/m_  (as  Cd 
50  ug/nT  (as  Cd 

(ug/m3) 
100  (as  Cd) 

20  (as  Cd) 


Add  1 1 U  i-.j.} In  form  at  Ion : 

U.S.  TLV  of  50  ug/m  adopted  to  prevent  acute  or  chronic  toxic  effects 

of  Cadmium  fume  inhalation  ^ 

Soviet  (1967)  and  Czechoslovokia  (196?)  TLV  100  ug/mJ 

U.S.  Occupational  Standards 

Time  wdahted  Average:  200  uq/n3  Coiling  Value;  600  uq/m3 


CARBON  BLACK 

i   rftopnnrs 

Physical  State  (ambient  temp.) 
Vapour  Pressure  (25  C)  - 
Chemical  Formula  - 


C 


Molecular  Weiofit  -  12-01 

Boiling  Point  - 

Meltinq  Point  - 

Solubility  in  Water  -  Insoluble 

Additional  Information  - 

-  Amorphous  powder 

-  Sublimes  at  3652  C 


II     HEALTH  FFFFCTS  (seo  Toxic  Hazard  Ratina  Code) 


Inhalation 

Irritant 

1 

0 

3 

3 

Acute  Local  - 
Acut.p  Systemic  - 
Chronic  Local  - 
Chronic  Systemic  - 


Additional  Information  - 

■  has  caused  cancer  in  the  nasal  sinuses,  lunns  and  skin,  when  oily 
material  present  (coal  tar,  etc.)  Carcinogenic  property  may  be 
due  to  some  coal  tar  product  which  adheres  to  the  soot  {carbon  black) 
rather  than  the  soot  itself. 


CARBON  BLACK    (  Z) 
1 1 1  OCCUPATIONAL  AflO  EffiflROHMfMTAl:  A IR  STANDARDS: 

A.  Ontario  Fnvironmontal   Air  Standards: 

Point  of  Impinnement  (half-hour  average)  -     25  ug/m 

Average  Concentration  over  2'\   hours  - 

B .  Ontario  Occupational  Health  Guidelines: 

Threshold  Limit  Value  -  3500  ug/m'' 

(Over  3  Hours)  - 

C.  Occupational  Standards  (Tl.V)  Flsewheret 
West  Germany 

Sweden 

y.      nnmnnnsi    information: 


IV       COMMENTS 


Rubber  (tires), printing  inks,  paints,  plastics  and  synthetic 
resins,  textiles 


CARDON   UISULPHIDL 

PKOPRTllIS 


Physical  State  [ambient  temp.)  -  L 

Vapour  Pressure  (25°C)  -  336  mm  Hq 

Chemical  Fon-dla  -  CS^ 

Molecular  l.'oinht  -  76-1 

Boilino  Point  -  46.5  C 

floltinq  Point  -  -110.8  C 

Solubility  in  '..'.iter  -  Soluble 
Additional  Information  - 

-  clear,  colorless  liquid.  Almost  odorless  when  pure 


II     nr.Ai.TH  r.FFfT.iS  (sec  Toxic  Hazard  ".ating  Code): 

Inhalation       Irritant 
Acute  Local  -  1 

Acute  Sy .Uef'ic  -  3 

Chronic  Local  - 
Chronic  Systemic  -  3 


Additional  Infornation  - 

Toxic  by  inhalation,  ingestion,  and  skin  absorption 

Chief  effect  on  central  nervous  system,  acting  as  a  rarcotic 

and  anesthetic 

death  frorc  respiratory  failure  in  acute  poisoning 


nr 


CARBON  DISULPHIDE  { 2  J 
III     OCCUPATIONAL  AND  fTJV t RONMT TJTAS.  AIR  STANDARDS: 

A .  Ontario  Environmental  Air  Standards: 
Point  of  Impingement  (half-hour  average)  -   33°  u9/ 

Average  Concentration  over  24  nours  - 

B .  Ontario  Occupational  Health  Guidelines: 

Threshold  Limit  Value  -(skin)  20  ppm;  60000  ug/m3 
(Over  8  Hours)  - 

C .  Occupational  Standards  (TIV)  Elsewhere: 

(ppm)        (ug/mJ) 
West  Germany 

Sweden  (skin)         10  30000 

1  .i .   /\ci a \  turn."1,  i  inroTuirion : 

-  U.S.  Occupational  StandardrCeil ing  Value  30  ppm 

-  Soviet  TLV  (1967)  4  ppm 

-  Czechoslovakia  TLV  (1969)  10  ppm        ,»*,„*  „„ 

-  American  National  Standards  Institute  TLV  (1968)  20  ppm 

-  U.S.  Occupational  Standard: 

Peak  Value:   100  ppm  (30  min/8  hours) 


IV       COMMLNTS 

-  Used  in  manufacture  of  plastics  and  synthetic  resins 


CARBON  TETRACHLORIDE 


Physical  Stritn  (anbifint  temp.)  -  L 

Vapour  Pressure  (25°C)  -  114.5  mm  tig 

Chemical  Formula  -  C  CI. 

Molecular  Weight  -  153. £ 

Boil inq  Point  -  76.8  C 

Melting  Point  -  -22.6  C 

Solubility  in  Viator  -  Insoluble 

Additional  Information  - 

-  Synonym:  Tetrachloromethane 

-  Colorless  liquid.  Characteristic,  Ron-irritatina  odor. 
Odor  threshold  10  ppm 

-  Miscible  with  alcohol,  many  common  organic  solvents,  and  most 
of  fixed  and  volatile  oils 

-  decomposes  to  phosgene  at  high  temperatures. 


11    HEALTH  EFFECTS  (see  Toxic  Hazard  Ratine  Code): 

Inhalation      Irritant 
Acute  Local  -  0 

Acute  Systemic  -  3 

Chronic  Loc^l  -  1 

Chronic  Systemic  -  3 

Additional  Information  - 

-  Irritant  to  mucous  membranes.  Depresses  central  nervous  system 

-  Exposures  to  hiqh  concentrations  may  result  in  death  from  respiratory 
failure. 

-  Long  term  exposure  to  low  concentrations  (also  after-effects  of 
severe  non-fatal  exposures)  results  in  damage  to  kidneys,  liver 
and  lungs  . 

-  vapour  is  irritating  to  eyes 

■  contact  with  liquid  causes  dermatitis 

-  a  suspected  carcinogen.  Found  to  be  carcinogenic  in  some 

animal  experiments 


CARBON  TETRACHLORIDE  (  l) 
III     OCCUPATIONAL  AMD  ENVTRONMrNTAL AIR .STANDARDS: 

A .  Ontario  Environmental  Air  Standards: 

Point  of  Impingement  (half-hour  average)  -       20000  ug/m 

Average  Concentration  over  2<\   hours  - 

B .  Ontario  Occupational  Health  Kin  del  ines: 

Threshold  Limit  Value  -  (skin)  10  ppm;  65000  ug/m3 

(Over  8  Hours)  - 

C .  Occupational  Standards  (TLV)  Flsewhere:    3 

tppT       "(ug/m  ) 
West  Germany  (sk1n)       i0        65000 

Sweden(skln)  10        65000 

'j,     Aauitmndi  inforciitciori: 


-  Soviet  TLV  (1966)  3  ppm 

-  Czechoslovakia  TLV  (1969)  8  ppm 

-  American  National  Standards  Institute  TLV  (1957)  10  ppm 

-  U.S.  Occupational  Standards 

Ceilinq  Value    25  ppm 

Peak  Value     200  ppm   200  npm  (5  min/8  hour) 


IV       COMMENTS 


-  Used  in  production  of  refrigerants  and  propellants 

( chl orof 1 uorohydrocarbons ) 
-  metal  degreasing.  agricultural  fumigant,  chlorinating  organic 
compounds . 


CHLORINE 

Physical  State  (ambient  temp.)  -  G 

Vapour  Pressure  (25°C)  -  ;-86  atms 

Chemical  Formula  -  ^'2 

Molecular  Weight  -  70-9 

Roiling.  Point  -  -34.5  C 

Melting  Point  - 
Solubility  in  Water  - 
Additional  lnfornation  - 


-101  C 
Soluble 


-  Greenish-yellow  gas.  Punqent,  irritating,  suffocating  odor. 
Odor  threshold  less  than  1  ppm 

-  Vapor  density  3.214  gm/litre  (at  OC  and  1  atms) 

-  Extremely  reactive.  Strong  oxidizing  and  bleaching  properties 

-  In  presence  of  moisture,  chlorine  forms  hypochlorite  which  is 
a  strong  oxidant.  Wet  chlorine  is  extremely  corrosive  to  the 
common  metals. 


II     HEALTH  EFFECTS  (see  Toxic  Hazard  Rating  Code): 

Inhalation      Irritant 
Acute  Local  -  3  3 

Acute  Systemic  -  0 

Chronic  Local  - 
Chronic  Systemic  - 

* 

Additional  Information  - 

-  At  low  concentrations  (l  ppm),  main  effect  1s  irritation  of  eyes, 
nose,  throat,  and  respiratory  tract. 

-  Inhalation  of  large  doses  can  damage  lung  tissue,  and  produce 
pulmonary  edema,  pneumonitis,  emphysema,  or  bronchitis. 

-  In  extreme  cases,  death  may  occur  by  suffocation. 


CHLORINE  (2) 

III     OCCUPATIONAL  AJID  ENVIRONMniJAl.  AIR  STANDARDS: 

A.  Ontario  Environmental  Air  Standards: 


3 

Point  of  Impinqement  (half-hour  average)  -       300  ug/m 


Averaqe  Concentration  over  2<\   hours  - 

B .  Ontario  Occupational  Health  Guidelines: 

Threshold  Limit  Value  -  1  ppm;  3000  ug/m3 

(Over  3  Hours)  - 

C .  Occupational  Standards  (TLV)  Elsewhere: 

(ppm)  "Tug/m  ) 

West  Germany    "  Q  g  15Q0 

Sweden  ,  20Q0 

>) .      /"igitinmi  tnTOrmarion: 

-TLV  of  1  ppm  -Js  adopted  to  minimize  chronic  changes  in  lunns 
-Soviet  TLV  (1966)  0.3  ppm 
-Czechoslovakia  TLV  (1969)  1  ppm 


IV       COMMENTS 


Used  in  production  of  organic  and  inorganic  chemicals 

Used  to  bleach  pulp  for  paper  and  rayon  manufacture 

Used  in  treatment  of  water  and  wastewater 

Used  in  production  of  pesticides,  herbicides,  refrigerants, 

plastics,  propellants,  soap  and  cleaning  compounds,  pigments, 

industrial  gases,  textiles. 

Used  in  chlor-alkali  processes  and  petroleum  refining. 


CHLORINE  DIOXIDE 
I     PROfTTNIS 


Physical  State  (ambient  temp.)  -  G 

Vapour  Pressure  (?5°C)  -  831  mm  Hg  0  11  C 

Chemical  Formula  -  CI  0? 

Molecular  Weight  -  67.45 

Roil ing  Point  -  9-9  C 

Melting  Point  -  -59.5  C 

Solubility  in  Hater  -  Soluble 

Additional  Information  - 

-  Red  yellow  gas 

-  very  reactive  and  strong  oxidizing  agent 

-  dissolves  in  alkalies  forming  a  mixture  of  chlorite  and  chlorate 

-  decomposes  when  heated,  emitting  toxic  fumes  of  chlorine 

-  reacts  with  water  or  steam  to  form  fumes  of  hydrochloric  acid 


II     HEALTH  EFFECTS  (see  Toxic  Hazard  Rat.inq  Code): 

Inhalation       Irritant 
Acute  Local  -  3  3 

Acute  Systemic  - 

3 
Chronic  Loce;l  - 

Chronic  Systemic  - 

Additional  Information  - 

-  severe  irritant  to  eyes  and  respiratory  tract 

-  may  cause  pulmonary  edema 

-  can  be  fatal  at  high  concentrations  (20  ppm) 

-  can  cause  bronchitis  and  emphysema  following  prolonged 
exposure  to  low  concentrations. 


CHLORINE  DIOXIDE     (  2) 
III  OCCUPATIONAL   AND   EtJVIRONMfTOL  AIR   STANDARDS 


A.  Ontario  Fnvironmentnl  Air  Standards 


Point  of  Impingement  (half-hour  average)  -     85  ug/m 


Average  Concentration  over  24  hours  - 


B .  Ontario  Occupational  Health  Guidelines: 

3 

Threshold  Limit  Value  -  0.1  ppm;  300  ug/m 

(Over  8  Hours)  - 

C.  Occupational  Standards  (TLV)  El cewhere:  , 

'    (PP"iT*         (ug/m  ) 
West  Germany       Q  1  300 

Sweden  0.1  300 


u .  noainnnfli  iPTormation: 

-  TLV  OF  0.1  ppm  is  adopted  to  prevent  irritation  and  possible 
bronchitis . 


IV       COMMENTS 


Used  in  water  and  waste  water  treatment 

Used  as  a  bleaching  agent  for  wood,  pulp,  fats,  oils  and  flour 

Used  in  manufacture  of  sulfur  and  sulfuric  acid 


CHLOROBENZENE 
PROPnTlLT, 

Physic  ill   St.i'o   (.ln.hior.t    fcewp.)   -  ^ 

Vapour  Pressure   (25°C)   -  11.7  mm  Ho 

Chemical    Formula   -  C6JI5C1 

Molecular  L-.'t-inht   -  l12-6 

Boil  in']  Point   - 

Melting  Point  - 

Solubil i  ty  in  Water  - 


131.7  C 
-45  C 
Insoluble 


Additional  Information  - 

-  Synonym:  Monochlorobenzene,  Chlorobenzol ,  Phenyl  Chloride 

-  Clear,  colorless  volatile  liouid 

-  Almond- like  odor 

-  Miscible  with  most  organic  solvents 


II     HEALTH  EFFECTS  (sec  Toxic  Hazard  Ratine  Code): 

Inhalation      Irritant 
Acute  Local  -  1  1 

Acute  Systemic  -  2 

Chronic  Local  -  0 

Chronic  Systemic  -  2 

additional  Information  - 

-  Strong  narcotic.  Possesses  only  slight  irritant  qualities. 

-  Generally  not  as  toxic  as  phenol 

-  Animal  studies  reveal  lung,  liver  and  kidney  damage  following 
repeated  exposures  at  high  concentrations. 


CHLOROBENZENE  (2) 

1 1 1     OCCUPAT IONAL  AND  CNVI RQNMr  UTAI.  A  [ R  STANDARDS : 

A .  Ontario  Environmental  A ir  Standards: 
Point  of  Impingement  (half-hour  average)  - 

Average  Concentration  over  ?'i  hours  - 

B .  Ontario  Occupational  Health  Guidelines: 

Threshold  Limit  Value  -  75  ppm;  350000  ug/m3 


C 


(Over  8  Hours)   - 

Occupational   Standards.  (TL.V)   Else;/herej. 
West  Germany  5Q  2mo0 

Sweden 


M,      ninunn,'!  inTormation' 


-  TLV  (U.S.)  of  75  ppm  adopted  to  prevent  narcotic  effects  °r 
chronic  poisoning 

-  Soviet  TLV  (1966)  10  ppm 

-  Czechslovakia  TLV  (1969)  43  pom 


tV       COMMENTS 


-  Used  in  petroleum  refining,  paint  and  varnish  manufacture 

-  Used  in  production  of  pesticides 

-  Used  in  production  of  various  organic  solvents 


CHLOROFORM 

Physical  State  (ambient  temp.)  - 

Vapour  Pressure  (25  C)  - 

Chemical  Formula  - 

Molecular  Height  - 

Boil inq  Point  - 

Meltinq  f'oint  - 

Solubility  in  Water  - 

Additional  Information  - 

-  Synonym:  Trichloromethane 

-  Clear,  colorless,  volatile  liquid 

-  Heavy  etheral  odor;  sweet  taste 

-  Miscible  with  alcohol,  organic  solvents,  and  fixed  and 
volatile  oils 


172  mm  Hg 

CHC13 

119.4 

61.3  C 

-   63.5  C 

Slightly  Sol 

uble 

II     HEALTH  EFFECTS  (see  Toxic  Hazard  Ratinn  Code): 

Inhalation      Irritant 

Acute  Local  -  1 

Acute  Systemic  -  3 

Chronic  Local  - 
Chronic  Systemic  - 

Additional  Information  - 

-  Main  effect  is  depression  of  the  central  nervous  system 
(more  potent  than  C  CI.) 

-  Prolonged  inhalation  will  cause  death  from  cardiac  and  respiratory 
fai lure 

-  Its  wide  use  as  an  anesthetic  has  been  abandoned  due  to  its 
damaging  effects  on  the  liver,  heart  and  kidney 

-  Causes  irritation  of  the  eyes  and  mucous  membranes  of  the 

respiratory  tract. 

-  A  suspected  carcinogen.  Found  to  be  carcinogenic  in  some 

animal  experiments. 


3 


CHLOROFORM  [l) 

III     OCCUPATIO.'JAl.  AND  ENVIRONMniTAL  ATR  STA'IDAROS : 

A.  Ontario  Environmental  Air  Standards: 
Point  of  Impingement  (half-hour  average)  - 

Average  Concentration  over  24  hours  - 

B .  Ontario  Occupational  Health  Huidel i ne s : 

Threshold  Limit  Value  -  25  ppm;  120000  ug/m 

(Over  8  Hours)  - 

C.  Occupational  Standards  (TLV)  Elsewhere: 

(PPm)  (ug/mJ) 

West  Germany       50  2400Q0 

Sweden  25  125000 

•j .  nnfiTMona  i  mrormar.ion: 

-  TLV  (U.S.)  of  25  ppm  is  adopted  to  prevent  any  serious  short- 
term  effects  on  the  liver 

-  Czechoslovakia  TLV  (1969)  10  ppm 

-  American  National  Standards  Institute  TLV  (1957)  10  ppm 


IV       COMMENTS 


Used  in  manufacture  of  fluorocarbon  refrigerants  and 
propel  1  ants,  fluorocarbon  plastics,  dyes,  and  pigments, 
insecticides,  pharmaceuticals 
Used  in  petroleum  refining 


bis  -  CHLOROMCTHYL  ETHER 
I     PROPERTIES 


Physical  State  (ambient  temp.)  -  L 

Vapour  Pressure  (25°C)  - 

Chemical  i-onnuia  -  OiCH^Cl  J2 

Molecular  Weight  -  115 

Roil  inn  Point  -  105 

■ 
Melting  Point  - 

Solubility  in  Water  -  INSOLUBLE 

Additional  Information  - 

-  Synonyms:  Oichlorinated  methyl  oxide;  BCME,  sym-  dichloromethyl 
ether;  Dimethyl  -1,1  -  Dichloroether 

-  Colorless,  volatile  liquid;  suffocating  odour 

-  Soluble  in  acetone,  benzene,  ethyl  and  methyl  alcohol 

-  Highly  reactive  liquid  with  high  vapor  pressure 


II     HEALTH  EFFECTS  (see  Toxic  Hazard  Rating  Code): 


Acute  Local  - 
Acute  Systemic  - 
Chronic  Local  - 
Chronic  Systemic  - 

Additional  Information  - 

-  Strong  irritant  to  eyes  and  respiratory  tract 

-  regarded  as  a  carcinogen  by  OSHA  (U.S)  and  Sweden 


Irrit?.it 


bis  -  CHLOROMETHYL  ETHER     (2) 
II!     OCCUPATIONAL  AND  EfiVIRONMr'!T,A!  AIR  STANOA,ROS' 


A .  Ontario  Environmental  Air  Standards: 
Point  of  Impingement  (half-hour  average)  - 

Average  Concentration  over  ?A   hours  - 

B.  Ontario  Occupational  Health  Guidelines: 

—       -  -         — * 

Threshold  Lir,:it  Value  -  0.001  pnm 

(Over  8  Hours)  - 

C.  Occupational  Standards  (TLV)  Elsewhere: 
West  Germany 

Sweden 

n.   AHiiiMnnal  Information : 

-  U.S.  Occupational  Standard:  Carcinoaen 


IV       COMMENTS 


-  Used  as  intermediate  in  manufacture  of  resins 

-  bis-Chloromethyl  Ether  may  form  in  air  as  a  product  of  the 
reaction  between  Formaldehyde  and  Hydrooen  Chloride 


CHLOROPRENE 


Physical  St.ite  (ambient  temp.)  -  L 

Vapour  Pressure  (25  C)  - 

ChL-micdi  Funnula  -  CH2CHCCICH2 

Molecular  Wcght  -  88-5 

Roiling  Point  -  60  C 

Velting  Point  - 

Soluhility  in  Water  -  SHqhtly  Soluble 

Additional    Information  - 

-  Synonyms:     2-  chloro,  1,3  -butadiene,    Chlorobutadiene 

-  colorless 

-  soluble  in  alcohol 


fI     lir.UTil  FFFFCTS  (see  Toxic  Hazard  latino  Code): 

Inhalation      Irritant 
Acute  Local  -  2  2 

Acute  Systemic  -  3  3 

Chronic  local  - 
Chronic  Systemic  -  3 

Additional  Information  - 

-  highly  toxic  by  ingestion,  inhalation,  and  skin  absorption 

-  nervous  system  depressant 

-  dermatitis,  eye  injury  and  anemia  have  been  reported  in  humans 


CHLOROPRENE  (2) 

III     BCCtJPATIGJJAt.  AND  nVT^nNMrrjTA!.  MR  £TA*!MRDS : 


A .  Ontario  Environmental  Air  Standards: 
Point  of  Impingement  (half-hour  average)  - 

Average  Concentration  over  ?A   hours  - 

B .  Ontario  Occupational  Health  Huidelines: 

Threshold  Limit  Value  -{skin)  25  ppm;  90000  ug/m3 
(Over  8  Hours)  - 

C.  Occupational  Standards  (TLV)  Elsewhere: 

£59    "Tug/'"3) 

West  Germany  25       90000 

Sweden  25       90000 

D.  Additional  Information: 

-  subject  of  current  OSHA  carcinogenesis  inquiry 


IV       COMMENTS 


used  in  manufacture  of  neoprene 


CHROMIUM  AND  CHROMIUM  COMPOUNDS 
I  I'HOPLRTILS 


^~ 

Compound 

Formula 

1 

wt. 

P    V.P. 

St. 

i i 

B.P. 

c 

M.P. 

C 

i- 

Sol 

In 

H20 

Chromium 

Cr 

60.0 

S 

2200 

1900 

iNsn. 

Thrnnr  ninments 

PbCr04(red) 

323.18 

s 

344 

INSOL. 

(C  hroma  tes) 

Pb  CrO^.PbO 

(yev 

low) 

546.37 

s 

lti$0L 

-ic  Acid  (oxide) 

Cr03 

100.01 

s 

196 

V.  SOL. 

Chromite 

(FeO,Cr203) 

f 

(II)  Acetate 

Cr(C2H302)2 

170.09 

s 

SL.SOL. 

-w*- 

(III  )  Acetate 

Cr(C2H302)jH20 

247.15 

s 

SOLUBLL 

!  iqnnsulphonates 

(11)  Sulphate 

CrS04.7H20 

274.17 

s 

SOL. 

(HI)  Sulphate 

Cr2(S04)3 

392.18 

s 

100 

SOL 

(III)  Sulphate 

Cr2(S04)3. 

I5H20 

662.41 

s 

SOL. 

(III)  Sulphate 

Cr(S04)3.  18H20 

716.45 

s 

V.  SOL. 

II     lirALTH  FFTRCTS  (see  Toxic  Hazard  Rating  Code): 

Inh.il  at  ion      irritant 


Acute  Local  - 
Acute  Systemic  - 

Chronic  Local  - 

3 

Chronic  Systemic  - 


Additional    Information 


3 


Hexavalent  compounds  more  toxic  than  trivalent.  Metal  is  non7toxic 
irritative  and  corrosive  to  body  tissue 

inhalation  causes  perforation  of  nasal  septum  and  respiratory 
disorders-  chronic  inflammation  of  lungs,  pneumonia,  laryngeal 
congestion,  emphysema,  tracheitis,  chronic  bronchitis,  pharyngitis 
causes  hypersensitivity  with  contact  dermatitis.  Causes  skin  ulceration 
Chromate  salts  are  recognized  carcinogens  (U.S.,  Germany,  Sweden)  of 
lungs,  nasal  cavity,  and  paranasal  sinus.  Also  experimental  carcinogens 
of  stomach  and  larynx. 


CHROMIUM  AND  CHROMIUM  COMPOUNDS  (?) 
1 1 1     OCCUPATIONAL  AND  LMV I ROWrBTAU  A  f  R  JjJAW ROS: 

ft,  Ontario  Environmental  Air  Standards: 

all  forms:   (as  Cr) 
Point  of  Impingement  (half-hour  average)  -    30  ug/m3 

Average  Concentration  over  24  hours  - 


/  3 

B .  Ontario  Occupational  Health  Guidelines:   u<J/m 

Chromic  acid,  chromates:  100  (as  CrO-J 
Threshold  Limit  Value  -      So1  •  chromic,  chromous  salts:  BOO  (as  Cr) 

(Over  3  Hours)  -  Insol .  chromates  -  Pb,  Zn,  and 

chroma te-chromite  ore:  100  (as  Cr) 

C.  Occupational  Standards  (TLV)  Elsewhere:  CARCINOGEN 

3 
West  Germany   Chromic  acid  and  chromates:   100  ug/m 

Sweden        Chromic  Acid  and  chromates:   50  ug/m 


u  .  Mciai  tiortt>  1  iPTormation: 

For  Chromic  Acid  and  Chromates 


-  Soviet  TLV  (1966)  10  ug/m3 

-  Czechoslovakia  TLV  100  ug/m  , 

-  American  National  Standards  Institute  TLV  100  ug/m 


IV       COMMENTS 


COAL   TAR  PITCH 
i  PROf't'dlES 


Physical    State   (ambient  temp.)   - 

Vapour  Pressure  (25  C)   - 

Ghtffflicai   Formula  -  Polynuclear  aromatic  compounds 

Molecular  We.nht  - 
Boilinq  Point  - 
Meltinq  Point  - 
Solubil ity  in  Water  - 
Additional    Information  - 
-  black-brown  tar-like  mass 


11  ii'ALTH  rFf-TCTS   (see  Toxic  Hazard  latino  Code): 

inhalation  Irritant 

Acute  Local   -  ]  1 

Acute  Systemic  - 
Chronic  Loc.il    - 
Chronic  Systemic  - 

Additiniwl    Information  - 

-  highly  toxic  by  inhalation 

-  recognized  as  a  human  carcinogen  by  the  American  Conference  of  Government* 
Industrial  Hygienists  (U.S.) 


COAL  TAR  PITCH  (2) 

III  OCCUPATIONAL  A"P  EWIR'WfHmi]   'AIR  frrA?IOARB5: 


A .  Ontario  Fnvironmental   Air  Standards: 
Point  of  Impingement   (half-hour  average)  - 

Averaqe  Concentration  over  24  hours  - 

B.  Ontario  Occupational  Health  Guidelines: 

Threshold  Limit  Value  -  200  ug/m3 

(Over  8  Hours)  - 

C .  Occupational  Standards  (TLV)  Elsewhere: 
West  Germany 

Sweden 
0.  Additional  Information: 


IV       COMMENTS 


binder  for  carbon  electrodes 

base  for  paints  and  coatings 

paving  and  roofing 

sealants 

tar  bonded  refractory  bricks 

plasticizer  for  elastomers  and  polymers 


f.ftBftlT    AND    COBALT    COMPOUNDS 


I  PROPERTIES 


Canpound 


Cobal t 

Acetate 

Blue 

Ethyl hexoate 

Oecanoa  tes 

I.  ino leate 

Naphthena  tes 

Soaps 
Tallate 


Formula 


Co   ^^H  _02  )  3 
CoAl 204 


Co(C18H3102)2 
i  ndef i  n  i  te 


Mol . 
wt. 


53.9 

236.07 
176.89 


617.83 

i  ndef i 
ni  te 


P 

St. 


S 

s 

s 


s 
s 


V.P. 

25  C 


B.P. 

c 


!1.P, 

C 


Sol 

In 

H20 


31P0       1943  UlSi'l. 

dec.  100       iftv/. 

irtS«J  I. 


Salt  of  tall   oil   mixture  of  rosin  acids  and  fatty  acids 


Tetracarbonyl    Co2(C0)Q 


342.0 


1  run      decomn.ril    C 
52°C 


in^l. 


II 


Itr.ALTH  EFFECTS  (soc  Toxic  Hazard  Rating  Code): 


Inhalation 


Acute  Local  - 
Acute  Sy.tcmic  - 
Chronie  Local  - 
Chronic  Systemic  - 


i  rri  tSTit 


Additicml  Information  - 

-  inhalation  nay    cause  pulmonary  symptoms 
-powder  may  cause  dermatitis 

-  a  suspected  carcinogen  of  connective  tissue  anH  lungs 

-  a  recognised  experimental  (animal)  carcinogen  in  German; 

-  a  recognised  human  carcinogen  in  Sweden 


COBALT    AND    COBALT    COMPOUNDS       (2j 
1 1 1  OCCUPATION!.   AND  ENVIRpr!MrNTAI.  AIR   STANDARDS: 

A .  Ontario  Hn'/ironr-i^ntal   Air  Standards: 
Point  of  Impingement   (half-hour  average)   - 

Average  Concentration  over  £4  ^ours  - 

B .  Ontario  Occupational  Health  Guidelines: 

Threshold  Li.nit  Value  -        metal    dust:  10      ua/m 

(Over  3  Hours)   - 

c •  Occupational  Standards  (TLV)  Flsewhcre: 

3 
West  Germany         metal    dust:  500   ug/m 

3 
Sweden         metal    dust:  100   uq/m 


u,  Mi  4i  i   i    UfUMfl   I        i  i  i  ♦  i  J  J   imh,  it'll  , 


IV       COMMENTS 


3 


about  75-30"  used  for  metallurgical  aoplications 
remainder  taken  up  by  chemical  applications 


'  m  Tl  P  AND  COIM'IR  COMPOUNDS 
I   PHfWI  RTIES 


Compound  formula  Mol .  P         V.P.  B.P.         M.P.         Sol 

wt.  st.  In 


C  C  H20 


Copper  Cu  63.5   S  2595    1083   INSOL 

2-Ethylhexoate 


Naphthenate       (C6H5C00)2Cu  221.9 

Oleate  Cu(C,8H3302)2   "     626.47 


INSOL 

6  INSOL 


(I)  Oxide         Cu20                 143.08  S  1800    1235   INSOL. 

(II)  Oxide        CuO                  79.54  S  -    1326   INSOL. 
f>  -  Quinolinolate 

(I)  Sulphate      Cu?SO*              223.14  200   Dissoci- 

ation 

(II)  Sulphate     CuS04               159.60  SOL. 
Tallate         Salt  of  tall  oil  mixture  of  rosin  acids  and  fatty  acids. 
Cupric 

Acetate         Cu(C2H302)2.H20        199.64  S  240    115    SOL. 

Chloride         CuCl2                134.48  S  498    SOL. 

S  SL.SOL 


Citrate  2Cu2C6H407  315.18 

Dichromate       CuCr207.2H20  315.59  S 

Nitrate         Cu(N0,),  187.56  S  Subl  .  255    SOL 


SOL 


'3'2 


150- 
255 


Salicylate       Cu(C7H503)2.4H20       409.8   S 

fl    HEALTH  EFFECTS  (see  Toxic  Hazard  Rating  Code): 

Inhalation     Irritant 
Acute  Local  -  1  1 

Acute  Systemic  -  2 

Chronic  Local  - 

Chronic  Systemic  -  1 

Additional  Information  - 

-  copper  oxide  (fume,  dust)  causes  irritation  of  eyes  and  upper  respiratory 
tract,  nausea,  metal  fume  fever 

-  dusts  of  copper  salts  cause  perforation  of  nasal  septum,  skin  irritation 
and  inflammation  of  eyes. 


SOL 


COPPER  AND  COPPER  COMPOUNDS       (  Z) 
1 1 1    OCCUPATIONAL  AND  ENV I ROTirNTAL  AJ*  STARDATOS : 

A.  Ontario  Environmental  Air  Standards: 

all  forms:  100  ug/m 

Point  of  Impingement  (half-hour  average)  -     (as  Cu) 
Average  Concentration  over  24  hours  - 


-i 


3 


-•■ 


i 


B.  Ontario  Occupational  Health  Guidelines: 

Threshold  Limit  Value  -  Copper  Fume:  200  ug/m 
(Over  8  Hours)  - 

C.  Occupational  Standards  (TLV)  Elsewhere: 

3 
West  Germany  Copper  dust:  10'jO  ug/m 

3 
Copper  Fume:   100  ug/m 

Sweden 


0.   Aadi cionai  niTormacTon: 

— 


IV       COMMENTS 

S 


I 


CRCOSOTt 
i     PSOpEHflt'S 


Physical  State  (ambient  temp.)  -  L 

Vapour  Pressure  (25°C)  - 

Chemical  Formula  -  Mixture  of  phenols 

Molecular  Height  - 

Roilinq  Point  -  203-220  C 

Meltinq  Point  - 

Solubility  in  Water  - 

Additional  Information  - 

-  Synonyms:  wood  creosote,  beachwood 

-  consists  of  phenanthrene,  acenaphthene,  fluorene,  diphenylene 
oxide,  anthracene,  and  carbazole 

-  clear  -  yellow  oily  liquid 

-  smoky  odour 


[I     tir.fl.LTH  FFFFCTS  (see  Toxic  Hazard  Ratinq  Code): 

Inhalation      Irritant 
Acute  local  -  2  2 

Acute  Systemic  -  2 

Chrrnic  Local  - 
Chronic  Systemic  - 

Additional  Information  - 

-  caustic  substance 

-  large  doses  may  cause  damaqe  to  the  intestinal  and  cardiovascular 

systems 


CREOSOTE  (2) 
III  flCClft'ATIOMl    A:jn  RVTSHMMniT-ii.   Air?  <;TANr>Ar?n<;- 


A .  On  t.irin   rnvironrifnt.il    Air_S  tandards  : 
Point  of  Inpinnement   (half-hour  average)  - 

Averane  Concentration  over  24  hours  - 

B .  Ontario  Occupational   Itea  1th  fiufdalines: 

> 

Th«"?shnlcf  Lfsntt  Value  - 
(Over  8  Hours)   - 

C .  Occupational   Standards   (TIV)   F1sov;here: 
West  Germany 

Sweden 

D.  Additional    Information: 


IV  COMMENTS 


-  wood   preservative 

-  obtained  from  the  distillation  of  wood  tar 


CRFSOLS 

Physical  State  (ambient  temp.)  - 

Vapour  Pressure  (25°C)  -  1.06  mm  Hg  P  33.2  C 

Chemical  Formula  -  CgH^OHC!^ 

Molecular  Weight  -  108-1 

Roiling  Point  -  191-203  C 

Melting  Point  -  10-9  "  35'5  C 

Solubility  in  Mater  -  Slightly  Soluble 

Additional  Information  - 

-  Synonyms:  Cresylic  Acid,  Cresylol,  Tricresol  Methyl  Phenol 

-  Mixture  of  isomeric  cresols  (m,o,p  forms)  obtained  from  coal 
tar.  Belongs  to  Phenol  group  of  aromatic  organic  compounds 

-  Colorless,  or  yellow-brown,  or  pink  liquid 

-  Phenol -like  odor 

-  Soluble  in  alcohol 


II     HfAtTH  EFFECTS  (see  Toxic  Hazard  Rating  Code): 

Inhalation      Irritant 
Acute  I ocal  -  2  £ 

AcuU'1  V/Ucmic  -  2 

Cliroiiic  Local  - 
Chronic  Systemic  -  2 

Additional  Infotmition  - 

-  effect  similar  to  phenol,  except  less  severe.  A  general 
protoplasmic  poison 

-  corrosive  action  on  skin  and  mucous  membranes; causes  dermatitis 
Absorbed  through  skin. 

-  possibly  damaging  to  kidneys,  liver,  and  nervous  system 


CRESOLS  (2) 

1 1 1  OCCUPATIONAL  Alii)   [TIV  IRON'U  fjTAj.   AIR   STANDARDS: 

A .     Ontario  Environmental   Air  Standards: 

Point  of  Impingement   (half-hour  average)   -  230  ug/m 

Avcacjc  Concentration  ever  21  hears  - 


B .  Ontario  Occupational  Health  Guidelines: 

Threshold  Limit  Value  -       (sfctn)  5  ppm;  22000  uq/m3 
(0ver3  Hours)  -  (al1  isomers) 

C.  Occupational  Standards  (TLV)  Elsewhere:   a 
~PP"T uq/m 

West  Germany  (skin)  5  22000 

Sweden 


i    ■  »  ;      .;   -    .  *  l      +  +  r  ..  .     .  .  ■.  j   .  . .  , 
nuM  i  r.  i  ii tin  i       iii'  w  »  i  iu  t,  i  *  *  1 1  . 


U.S.  TLV  of  5  ppm  adopted  to  prevent  irritation  effects 


*V       COMMENTS 


-  manufacturing  of  synthetic  resins,  herbicides,  various  chemicals 

-  used  as  a  disinfectant,  and  in  textile  and  leather  industry 


CUMENE 
I    PSftPflTIES 


Physicol  State  (ambient  temp.)  -  L 

Vapour  Pressure  (25°C)  -  4.5  mm  Hg 

Chemical  Formula  -  CgHgCHtCH^)^ 

Molecular  IJciqht  -  120.? 

Boil  i iK]  Point  -  152 '€ 

"tettlnq  Point  -  -  96  C 

Solubility  in  Water  -  Insoluble 

Additional  Information  - 

Synonyms:   Isopropyl benzene,  cumol ,  2-  phenylpropane 

-  colourless  Hquid 

-  soluble  in  alcohol 


II     ilFALTM  LFFFCTS  (see  Toxic  Hazard   Rat? no  Code): 

Inhalation      Irr  i  t.\nt 

Acute  local  -  1 

3 
Acute  Systemic  - 

Chronic  local  - 

2 
Chronic  Systemic  - 

Additional  Information  - 

-  depressant  of  the  central  nervous  system 

-  highly  toxic  through  skin  absorption 

-  more  toxic  than  benzene  or  toluene 


CUMENE   (2) 
II!  OCC.UPATIO*IA|    AMD  EHVlROflMPITAt   *IR  5TTAWAR0S : 


A .  Ontario  ["nvirnnmcntal   Air  Standards: 
Point  of  Impingement   (half-hour  average)  - 

Average  Concentration  over  24  hours  - 

B .  Ontario  Occupational  Health  Guidelines: 

Threshold  Limit  Vnl'.ie  -   (skin)  50  ppm;  245000  ug/m 
(Over  0  Hours)  - 

C.  Occupational  Standards  (TLV)  Elsewhere: 


GST         --!■{£ 


West  Germany  (skin)   "^fr 
Sweden 


D.  Additional  Information: 


COMMENTS 

-  found  in  American  petroleum 

-  used  in  production  of  nhenol  ,  acetone,  and  alpha-methyl styrene 

-  used  as  a  solvent 


CYANOGEN 
PROPERT I ES 

Physical  State  (ambient  temp.)  -  G 

Vapour  Pressure  (25  C)  - 

Chemical  Formula  -  ^2N2 

Molecular  Weight  -  5204 

Boil ing  Point  - 

Melting  Point  - 

Solubility  in  Water  -  Soluble 

Additional  Information  - 

-  Synonyms:  Ethanedinitri 1e;  Dicyan;  Oxalonitrile;  Oxalic  Nitrile 

PrussitP 

-  Colorless  gas;  punqent,  penetrating  odor 

-  Soluble  in  alcohol  and  ether 


-21.0  C 
-34.4  C 


II     HEALTH  EFFECTS  (see  Toxic  Hazard  Rating  Code): 

Inhalation      Irritant 
Acute  Local  - 
Acute  Systemic  - 
Chronic  Local  - 
Chronic  Systemic  - 

Additional  Information  - 

-  Comparable  to  Hydrogen  Cyanide  in  its  toxic  effects 

-  causes  eye  and  nasal  irritation 


CYANOGEN   (2) 
1 1 1     OCCUPATIONAL  AND  ENVIRON'MENTAL  AIR  STANDARDS: 

A.  Ontario  Environmental   Air  Standards: 
Point  of  Impingement  {half-hour  average)  - 

Average  Concentration  over  24  hours  - 

B.  Ontario  Occupational  Health  Guidelines: 

Threshold  Limit  Value  -  10  ppm 

(Over  8  Hours)  - 

C.  Occupational  Standards  (JLVV  Elsewhere:  ,    3, 
c ~ — TpWt —  (ug/nT1) 

West  Germany  10  2^000 

Sweden 

0.  Additions!  Information: 

-  U.S.  TLV  of  10  ppm  is  adopted  by  analogy  with  hydrogen  cyanide, 
and  to  prevent  irritation  as  well  as  systemic  effects 


IV       COMMENTS 


-  used  primarily  in  organic  synthesis 

-  used  as  a  fuel  gas  for  welding  and  cuttinn  heat-resistant 
metals 

-  used  as  rocket  and  missile  propellant 

-  used  as  a  fumiaant 


UIBUTYL  PHTHALATE 

Physical  State  (ambient  temp.)  -  L 

Vapour  Pressure  (25°C)  -  I-03  mm  Hg  at  148.?  C 

Chemical  Formula  -  C6H4  (C00C4Hg)2 

Molecular  Height  -  273*3 

Boil  inn  Point  -  340  C 

Mel  cinq  Point  - 

Solubil i  ty  in  Water  - 

Additional  Information  - 

-  Colorless,  odorless,  stable,  oily  liquid 

-  Miscible  with  coninon  organic  solvents 

-  Normal,  meta,  and  ortho  forms 


-  35  C 
Insoluble 


II     HEALTH  EFFECTS  (see  Toxic  Hazard  Rating  Code): 

Inhalation       Irritant 
Acute  l.ccal  - 
Acute  Systemic  - 
Chronic  Local  - 
Chronic  Systemic  - 

additional  Information  - 

-  Effect  similar  to  that  of  Phthalllc  Anhydride 

-  May  cause  eye  inflammation,  chronic  bronchitis  and  emphysema 


D I BUTYL       PHTHALATE     (2) 
1 1 1  OCCUPAT IONR  _AND  ENV I  RflttMF NTA1.  A  I R   STANDARDS  : 

A.  Ontario  Environmental   Air  Standards: 
Point  of  Impingement   (half-hour  average)  - 

Average  Concentration  over  24  hours  - 

B.  Ontario  Occupational  Health  HuideHnes: 

Threshold  Limit  Value  -  5,000  ug/m3 

(Over  8  Hours)  - 

C .  Occupational  Standards  (TLV)  Flsewhere: 
West  Germany 

Sweden 

u.   'uininiifi<n  if'Tornation: 

-  TLV  (U.S.)  of  5000  uq/m3  is  adopted  more  from  the  stand- 
point of  control ling  excessive  airborne  mists  of  Dibutyl 
Phthalate  rather  than  as  a  health  measure. 


rv       COMMENTS 


Plastics  and  synthetic  resins,  paint  and  varnislj .explosives , 
photographic  materials,  insecticide. 


P-DICHLOROBENZENE 
1  PRnfT'<m<. 

Physical  State  (ambient  temp.)  -  S 

Vapour  Pressure  (25°C)  -  1-08  mm  Hg  at  30  C 

Chemical  Formula  -  ^6^4^  2 


147.0 
173.4 


Molecular  Wtviqht  - 

Roil  inq  Point  - 

Meltinq  Point  -  53  C 

Solubility  in  Mater  -  Insoluble 

Additional  Information  - 

-  Synonym:  1,4  -  Dichlorobenzene 

-  White  crystals;  sublimes  easily 

-  Penetrating  odor 

-  Soluble  in  benzene,  alcohol,  and  ether 

-  Also  in  meta  and  ortho  forms 


II    HEALTH  EFFECTS  (see  Toxic  Hazard  Rat  inn  Code): 

Inhalation      I  »r  itant 
Acute  Local  -  1  I 

Acute  Systemic  - 

Chronic  Local  -  £ 

Chronic  Systemic  -  ' 

Additional  Information  - 

-  The  P-isomer  is  less  toxic  than  the  0-form 

-  Irritating  to  skin,  eyes,  and  throat 

-  Animal  studies  reveal  liver  and  kidney  damage 

-  Has  been  reported  to  cause  liver  injury  1n  humans 


P-DICHLOROBENZENE   U) 
III     OCCUPATIONAL  AND  r.NVIRONMI"NTAI.  AIR  STANDARDS: 

A .  Ontario  Fnviroiwntal  Air  Standards: 
Point  of  Impingement  (half-hour  avercge)  - 

Average  Concentration  over  24  iiours  - 

B .  Ontario  Occupational  Health  Guidelines: 

Threshold  Limit  Value  -  75  ppm;  450000  ug/m 

(Over  3  Hours)  - 

C.  Occupational  Standard?  (TLV)  FT sewhcrcu, 
' ■ (ppm)        (Wffi-3) 

West  Germany        75         450000 
Sweden 

u.      nntmnorvn  i  '  nrormation: 


IV       COMMENTS 


-  Used  as  an  insecticide,  fumigant,  and  in  the  manufacture  of  dyes 
and  pharmaceuticals. 


3,3'DICHLflROBENZIDINE 


PROPERTIES 


Physical  State  (ambient  temp.)  -  S 

Vapour  Pressure  (25  C)  - 

Chemical  Formula  -  CgHjClNHgCgHjClNHg 

Molecular  Weight  -  253.1 

Boiling  Point  - 

Melting  Point  -  133  c 

Solubility  in  Hater  -  Insoluble 

Additional  Information  - 

-  Synonym:  3,3'-  dichloro  -  4,4  -  diamlno  biphenyl 

-  crystalline  solid;  purple-to-gray 

-soluble  in  alcohol,  ether,  benzene,  and  glacial  acetic  acid 


II     HEALTH  EFFECTS  (sec  Toxic  Hazard  Rating  Code): 

Inhalation      Irritant 
Acute  Local  - 
Acute  Systemic  - 
Ciironic  local  - 
Chronic  Svstemic  - 


Additional  In  Forma ti on  - 

-  recognized  as  a  carcinogen  by  OSHA  (U.S.),  Germany  and  Sweden 

-  No  exposure  by  any  route  should  be  permitted 


3,3'DICHLOROBENZIDINE     (2) 
III     OCCUPATIONAL  AND  ENVIRONMENTAL  AIR  STANDARDS: 


A.  Ontario  Environmental  Air  Standards: 
Point  of  Impingement  (half-hour  average)  - 

Average  Concentration  over  24  hours  - 

B.  Ontario  Occupational  Health  Guidelines: 

Threshold  Limit  Value  - 
(Over  8  Hours)  - 

C.  Occupational  Standards  (TLV)  Elsewhere: 
West  Germany 

Sweden 

H.       Arlrl  i"  t"f  nrial     Inform* Hon  • 

-  U.S.  Occupational  Standard:  Carcinoqen 


IV       COMMENTS 


-  Used  as  an  intermediate  for  dyes  and  pigments 

-  used  as  a  curing  agent  for  isocyanate -terminated  and 
urethane  resins 


UIMLTHYLAMInOAZPIJCNZENE 
I  PROPERTIES 


s 


Physical  State  (ambient  temp.)  - 

Vapour  Pressure  (25  C)  - 

Chemical  Formula  -  c6H5ririC6H4  N(C[I3)? 

Molecular  Height  -  229-1 

Roiling  Point  - 

Hcltinq  Point  - 

Solubility  in  Water  - 

Additional  Information  - 


116 
Insoluble 


-  synonym:  Methyl  Yellow 

-  Yellow  crystalline  solid 

-  Soluble  in  alcohol,  ether,  mineral  acids,  oils 


II     HEALTH  EiTFCTS  (see  Toxic  Hazard  Rating  Code): 

Inhalation      Irritant 

Acute  Local  - 
Acute  System* c  - 
Chronic  Local  - 
ChrfliitA;  Systemfe  - 

Additional  I  n  Torn;.-,  t  ion  - 

-  Ingestion  causes  liver  cancer  in  experimental  animals 

-  recoqnized  as  a  carcinogen  by  OSHA  (U.S.) 

-  no  exposure  by  any  route  should  be  permitted  rancer 

-  Carcinoqenic  in  several  animal  experiments.  Causes  liver  cancer 
on  an  acute  basis  in  rats  and  mice. 


DIMETHYLAMINOAZOBENZENC     (2) 

in        occupational  mn  iminnmrm.M'hm  standards: 


A.  Ontario  Environmental  Air  Standards: 

Point  of  Impingement   (half-hour  average) 

Averaqe  Concentration  over  24  hours  - 

R •  Ontario  Occupational  Health  Guidelines: 

Threshold  Limit  Value  - 
(Over  0  Hours)  - 

C .  Occupational  Standards  (TLV)  Elsewhere: 

West  Germany 

Sweden 

n  .       ArlH  i  Hnnal     Tnfnrinal  inn  : 

-  US  Occupational  Standard:  Carcinogen 


I V       COMMENTS 

-  used  as  an  indicator  in  volumetric  analysis 


niMlTHYl  SULPHATE 

f'tnrt  -;riLS 


Physical  State  (ambient  temp.)  -  L 

V.ipour  Pressure  {25   C)  - 

i;  hemic  a  1  Formula  -  ^CH3'?  S04 

Molecular  Weight  -  126.1 

noil  inn  Point  -  188  c 

Mel  tinq  Point  - 
Solubility  in  Water  - 
Additional  Information  - 


-31.8  C 
Soluble 


-  Synonym:  methyl  sulphate 

-  colourless,  odourless  liquid 

-  soluble  in  alcohol,  ether,  aromatic  hydrocarbons 

-  odourless 


[[     HEA1TII  EFFECTS  (see  Toxic  Hazard  Rating  Code): 

Inhalation      Irritant 
Acute  Local  -  3  3 

Acute  Systemic  -  3 

Chronic  Local  -  3  J 

Chronic  Systemic  -  J 

Additional  Information  - 

-  Recoonized  carcinoqen  by  Germany,  Sweden,  and  the  American  Conference 
of  Governmental  Industrial  Hygienists  (U.S.) 

-  extremely  toxic  through  skin  absorption 

-  6-8  hour  exposure  may  cause  fatal  kidney,  liver,  or   lung  damage 

-  short  mild  exposure  may  result  in  inflammation  of  the  mucous 
membranes  of  the  respiratory  system 


DIMETHYL  SULPHATE  (2) 
III     OCCUPATIONAL  AND  EHVIRONMFNTAL  AIR  STANDARDS: 


A.  Ontario  Fnvironmental  Air  Standards: 
Point  of  Impingement  (half-hour  average)  - 

Average  Concentration  over  24  hours  - 

B.  Ontario  Occupational  Health  Guidelines: 

Threshold  Li:nit  Value  - 
(Over  8  Hours)  - 

C .  Occupational  Standards  (TLV)  Elsewhere:   3 

(ppm)        (ug/m  ) 
West  Germany  (skin)      Q1        *"Tjj 

Sweden 

n ,   AHditinnal  Tnf nrmAtinn : 


IV       COMMENTS 


Used  as  methylating  agent  for  amines  and  phenols 


ETHANOL AMINE 
PROHTTtrS 


Physical   State  (ambient  temp.)  -  L 

u  n  f)c°r\  0.36  mm  at  20  C 

Vapour  Pressure   (25  Cj   - 

„,  ,    P         ,  NH-CH-CH-OH 

Chemical   Formula  -  LIZ 

Molecular  Weight  -  61"1 

Boiling  Point   -  170,5  C 

10.5  C 
Melting  Point  - 

Very  Soluble 

Solubility  in  Water  - 

Additional  Information  - 

-  Synonym:  Monoethanol  Amine,  2-Am1noethanol 

-  Related  compounds:  Di-,  and  Tri-Ethanol amine 

-  Colorless,  viscious  liquid;  Ammoniacal  odor 

-  Soluble  in  organic  solvents 


II     HEALTH  EFFECTS  (see  Toxic  Hazard  Rating  Code): 

Inhalation      Irritant 

2 
Acute  Local  - 

2 
Acute  Systemic  - 

Chronic  Local  - 

Chronic  Systemic  - 

additional  Information  - 

-  Irritant  and  necrotic  effect  on  skin 

-  Inhalation  animal  studies  reveal  it  to  be  a  central  nervous  system 
stimulant  at  low  doses,  and  a  central  nervous  system  depressant 

at  lethal  doses. 


ETHANOLAMINE  (2) 
1 1 1     OCCUPAT IONAL  AND  ENV IRONMnfTAL.  AIR  ,  STANDARDS : 

A.  Ontario  Environmental  Air  Standards: 
Point  of  Impingement  (half-hour  average)  - 

Average  Concentration  over  24  hours  - 

B.  Ontario  Occupational  Health  Guidelines: 

Threshold  Limit  Value  -  3  ppm;  6000  uq/m 

(Over  8  Hours)  - 

C .  Occupational  Standards  (TLV)  Elsewhere: 
West  Germany 

Sweden 
u.      «nn!fiOf\i  i    inTormar.ion: 


IV       COMMENTS 


-  Soap  and  cleaning  compounds 

-  Used  in  scrubbing  acid  gases  especially  in  synthesis  of  ammonia 

-  Manufacture  of  emulsion  paints,  polishesand  pharmaceuticals 

-  Used  as  a  rubber  accelerator 


ETHYL  BtNZFNL" 
I     PKQPF'JTIES 


Physical  State  (ambient  tenp.)  - 
Vapour  Pressure  (25  C)  - 
Chemical  Formula  - 
Molecular  Weight  - 
Roil ing  Point  - 
Melting  Point  - 
Solubility  in  Water  - 
Additional  Information  - 

-  Synonym:  phenyl  ethane 

-  colorless  liquid 

-  aromatic  odour 

-  soluble  in  alcohol,  benzene  and  ether 


L 

9.76  mm  Hg 

C6H5C2H5 

106.2 

136.2  C 

-  95  C 

Insoluble 

II     HEALTH  EFFECTS  (see  Toxic  Hazard  Rating  Code): 

Inhal ation      Irritant 
Acute  Local  -  2 

Acute  Systemic  -  2 

Chronic  Local  - 
Chronic  Systemic  - 

Additional  Information  - 

-  highly  irritating,  especially  to  the  eyes 

-  moderately  toxic  by  skin  absorption 

-  inflammation  may  result  upon  contact  with  skin 


ETHYL  BENZENE  (2) 

III  OCCUPATIONAL  A?40  FNVIRONfirNTAL  AIR  StAWAROS: 


A.  Ontario  Environmental  Air  Standards: 


Point  of  Impingement  {half-hour  average)  -   Tentative  Design     - 

Standard:  4000  ug/mJ 

Average  Concentration  over  24  hours  - 


B .  Ontario  Occupational  Health  Guidelines: 

Threshold  Limit  Value  -        100  ppm;  435000  ug/m3 
(Over  8  Hours)  - 

C.  Occupational  Standards  (TLV)  Elsewhere:   3 

ippm)       "Cug/m  ) 
West  Germany 

TOO  435000 

Sweden 

D.  Additional  Information: 


W       COMMENTS 


-  Used  as  an  intermediate  in  production  of  styrene 

-  Used  as  a  solvent 


LTHYL  CHLORIDE 
I     PROPRTir.5 

Physical  Stale  (ambient  tonp.)  - 

Vapour  Pressure  (25°C)  - 

Chemical  Formula  - 

Molecular  V.'eight  - 

Roiling  Point  - 

Melting  Point  - 

Solubility  in  Water  - 

Additional  Information  - 

-  Synonym:  Chloroethane,  Muriatic  Ether,  Hydrochloric  Ether 

-  Colorless  gas;  ether-like  odor;  burning  taste 

-  Miscible  with  most  commonly-used  solvents 


G 

1079  mm  Hg 

CH3CH2C1 

64.5 

12.3  C 

-136.4  C 

Slightly  Soluble 

II     HEALTH  EFFECT,  {see  Toxic  Hazard  Rati  no  Code): 

Inhalation      Irritant 
Acute  Local  -  2  1 

Acute  Systemic  -  2 

Chronic  Local  - 
Chronic  Systemic  - 

additional  Information  - 

-  Least  toxic  of  all  chlorinated  hydrocarbons 

-  Irritant  to  eves 

-  A  central  nervous  system  depressant,  but  effects  are   usually 

transient 


ETHYL  CHLORIDE  (2) 

III     OCCUPATIONAL  AflD  ENVlROMfl' MTAI.  AIR  STANDARDS: 

A .  Ontario  Environnu^nta  1  Air  Standards: 
Point  of  Impingement  {half-hour  average)  - 

Average  Concentration  over  24  hours  - 

B.  Ontario  Occupaticvial  Health  Guidelines: 

Threshold  Limit  Value  -  1000  ppm;  2,600,000  ug/m3 

(Over  0  Hours)  - 

C .  Occupational  Standards  (TLV)  Elsewhere: 

I ppm)       ~Tug/mJ) 
West  Germany        100Q         2,600,000 

Sweden 

\t ,      nPciT.inn^  i    mTormanon: 

-  TLV  (U.S)  of  1000  ppm  adopted  to  prevent  signs  of  narcotic 
effects. 


IV       COMMENTS 


-  Used  in  manufacture  of  tetraethyl  lead  and  ethyl  cellulose 

-  Used  as  an  anesthetic  and  alkylating  agent 

-  Production  of  insecticides 

-  Solvent  for  fats,  oils,  waxes;and  resins 


ETHYLENE  DIBROMIDt 

pRnnE'vnrs 

Physical  State  (ambient  temp.)  -  L 

Vapour  Pressure  (25°C)  -                    14.7  mm  Hg 

Chemical  Formula  -  CH2BrCH2Br 

Molecular  Weight  -  187-9 

Boilin<)  J'oint  - 

Melting  Point  - 

Solubility  in  Water  -  Slightly  Soluble 

Additional  Information  - 

-  Synonym:   1,2  -  Dibromoethane 

-  Colourless  heavy  liquid;  sweet  odour 

-  Miscible  with  most  solvents 


131.4  C 
9.3  C 


II     HEALTH  EFFECTS  (see  Toxic  Hazard  Rating  Code): 

Inhalation      Irritant 

3 

Acute  Local  - 

Acute  Systemic  -  J 

2 

Chronic  Local  - 

Chronic  Systemic  -  t         2 

Additional  Information  - 

-  Toxic  effects  resemble  those  of  ethylene  dichloride 

-  Strong  irritant  to  eyes  and  skin 

-  In  high  doses,  causes  damage  to  liver  and  kidneys.  Can  be  fatal 
_  inhalation  also  causes  pulmonary  lesions 

-  A  central  nervous  system  depressant,  but  less  severe  than  ethylene 
dichloride. 


ETHYLENE  01BR0MIDE        (2) 
III     OCCUPATIONAL  AND  CNyiROHMINLU  A \ R_ STANDARDS: 

A .  Ontario  Environmental  Ai<-  Standards: 
Point  of  Impingement  (half-hour  average)  - 

Average  Concentration  over  24  hours  - 

B .  Ontario  Occupational  Health  fJuidelines_: 

Threshold  Limit  Value  -  (skin)  20  ppm;  145000  ug/m3 

(Over  3  Hours)  - 

C.  Occupational  Standards  (.TLV)  Flsewhqre:,  3. 
c _0^pnO ~   Tug/nr) 

West  Germany  (skin)   25  190000 

Sweden 

u .   nncnnonai  information: 

-  U.S.  Occupational  Standards: 

Time  Weighted  Average   20  ppm 

Ceiling  Value:        30  ppm 

Peak  Value:  50  ppm  (5  min/8  hours) 


IV       COMMENTS 

-Pesticides;  refining  and  blending  of  oils,  greases  and  petroleum; 

pharmaceutical^medicine. 


ETHYLENE  DICHLORIOE 
PROPI7TIES 


Physical  State  (ambient  tenp.)  - 
Vapour  Pressure  (25  C)  - 
Chemical  Formula  - 
Molecular  Weight  - 
Boil ing  Point  - 
Melting  Point  - 
Solubility  in  Mater  - 
Additional  Information  - 

-  Synonym:   1,2  -  dichloroethane,  EDC 

-  colourless  liquid 

-  pleasant  odour,  sweet  taste 

-  miscible  with  alcohol,  chloroform,  ether 


75.7  mm  Hg 
CH2C1CH2C1 
99.0 
83.5  C 
-35.  7  C 
Soluble 


II     HEALTH  EFFECTS  (see  Toxic  Hazard  Rating  Code) 


Inhalation 


Acute  Local  - 
Acute  Systemic  - 
Chronic  Local  - 
Chronic  Systemic 


Irritant 


Additional  Information  - 

-  toxic  through  ingestion  and  skin  absorption 

-  vapor  may  cause  damage  to  the  eyes 

-  vapor  irritates  respiratory  system 

-  produces  narcotic  effect 

-  ingestion  may  cause  liver  and  kidney  injury  and  death 


ETHYLENE  DICHLORIDL  (2) 

III  OCClJPATTO'JAi    AfJD  fMVTRflfJMFJiTAI    a  r  r?   STAMHARns 


A,      Ontario   i~nvironn"nt:t1    Air  St.ind.irds: 

Point  of   Impingement    (half-hour  average)   - 

Averaoe  Concentration  over  ?*\   hours  - 

B •  n.ntgrio  Occupational  Health  Guidelines: 

3 
Threshold  Limit.  Vah'e  -   50  Wm'-   200000  ug/m 

(Over  3  Hours)  - 


C.  Occupational  Standards  (T!V)  Flsewhere: 


3, 


(ppm)  (ug/m  ) 

WeSt  R°rmany  ?Q  80,000 

Sw*de"  20  80,000 


D.  Additional  Information: 

-  U.S.  Occupational  Standards: 
Time  Weighted  Average:  50  pom 
Ceil ing  Value;       100  ppm 
Peak  Value         200  ppm  (5  min/3  hours) 


IV       COMMENTS 


-  solvent  for  fats,  oils,  waxes,  gums  resins  and  rubber 

-  manufacture  of  acetyl  cellulose 

-  used  in  manufacture  of  vinvl  chloride 


ETHYLENE  OXIDE 

i   pBOPc$nrs 

Physical  State  (ambient  temp.)  - 
Vapour  Pressure  (25  C)  - 
Chemical  Formula  - 
Molecular  Weight  - 
Boiling  Point  - 
Melting  Point  - 
Solubility  in  '..'stcr  - 
Additional  Information  - 

-  Synonym:  1,2  -  Epoxyethane  ,  Dimethylene  Oxide 

-  Colorless  Gas 

-  Soluble  in  organic  solvents 


6 

1095  mm 

Hg 

P 

20 

C 

(CH2)20 

44.1 

10.7  C 

-  111.3  C 

Soluble 

II     HEALTH  EFFECTS  (see  Toxic  Hazard  Rating  Code): 

Inhalation      Irritant 
Acute  Local  -  3 

Acute  Systemic  -  2 

Chronic  Local  -  2 

Chronic  Systemic  - 


Additional  Information  - 

-  irritates  the  eye  and  nose 
Exposure  to  low  concentrations  of  vapour  above  threshold  limit  may 
cause  nausea  and  vomiting.  Continuous  exposure  results  in  numbing 
of  sense  of  smell.  High  concentrations  can  produce  pulmonary  edema 
and  mucous  membrane  irritation. 


ETHYLENE  OXIDE     [2) 
III  OXCUPATIO'lAl    AMD  j"NVIROT'fJTAI    AIR   STANDARDS: 

A .  Ontario  ["nvirnnmpntal  Air  S t  a n d a r d s : 

Point  of  Impingement  (half-hour  average)  -   28500  ug/m3 

Average  Concentration  over  ?A   hours  - 


B .  Ontario  Occupational  Health  Guidelines: 

Threshold  Limit  Value  - 
(Over  8  Hours)  - 

C.  Occupy t_iona_l  Standards  (TIV)  Elsewhere*  ■» 

tng7mJ) 


West  Germany 


tTWr 

50 


90000 


50  ppm;  90000  ug/rrf 


Sweden 


20 


36000 


u,     Miatcicn?!    information' 


Soviet   TLV    (1966)    0.5  ppm 


IV 


COMMENTS 


-  Plastics  and  resins,  so^b  end   cleaning  compounds 

-  intermediate  for  ethyl enenlycol  production  (antifreeze) 

-  raw  material  in  acrylr.r H  tri  le  production 

-  used  throughout  organic  chemical  industry 


ETHYLENIMIJJE 
I     PROPERTIES 


Physical  State  (ambient  temp.)  -  |_ 

Vapour  Pressure  (25°C)  -                  160  inn  Hg  O  20  C 

Chemical  Formula  -  NHCH-CH- 

Molecular  Weight  -  43.1 

Boiling  Point  -  56  C 

Melting  Point  -  -71.5  C 

Solubility  in  Water  - 

Additional  Information  - 

-  Synonyms:  ethylene  1mine;  dimethylen1m1ne;  Aziridine;  Azacyclopropane; 
Azirane;  Dimethyl  ami noethylene 

-  clear,  colourless  oil;  pungent,  ammonia-11ke  odour 

-  misdble  with  most  organic  solvents 


II     HEALTH  EFFECTS  (see  Toxic  Hazard  Rating  Code): 

Inhalation      Irritant 

3 
Acute  local  - 

•i 

Acuto  Systemic  -  J 

Chronic  Local  - 
Chronic  Systemic  - 

Additional  Information  - 

-  highly  toxic  and  corrosive.  Absorbed  by  sMn 

-  can  cause  allergic  sensitization  of  skin.  Can  also  cause  severe 
eye  injury 

-  recognized  as  a  carcinogen  by  OSHA  (U.S. )y  Germany  and  Sweden 


ETHYLENIMINE  (2) 

III     OCCUPATIONAL  AND  ENVIRONXrMTAl.  AIR  STANDARDS: 


A .  Ontario  Environmental   Air  Standards: 
Point  of  Impingement   (half-hour  average)  - 

Average  Concentration  over  ?4  hours  - 

B.  Ontario  Occupational  Health  Guidelines: 

Threshold  Limit  Value  -  (skin)   0.5  ppm;  1000  ug/m3 
(Over  8  Hours)  - 

C .  Occupational  Standards  (TLV)  Elsewhere: 

(ppm)         (ug/m3) 
West  Germany  (skin)     Q  5 


100C 


Sweden 


fl.   Additional  TnfnrmaHnn; 


Soviet  TLV  (1966)  0.01  ppm 

U.S.  Occupational  Standard:  Carcinogen 


!V       COMMENTS 


-  used  as  an  intermediate  and  monomer  for  fuel  oil  and  lubricant 

refining 
■  used  in  manufacturing  of  pharmaceuticals,  adhesives,  polymer 
stabilizers 


FORMALDEHYDE 
I     PROPRTIES 


Physical  State  {ambient  temp.)  -  g 

Vapour  Pressure  (25°C)  -  767  mm  Hg  at  _19#5  c 

Chemical  Formula  -  HCHO 

Molecular  Weight  -  30.0 

Boilino  Point  -  -21  C 

Melting  Point  -  -92  C 

Solubility  in  Mater  -  Soluble 

Additional  Information  - 

-  Synonym:  Methanal ,  Methyl  Aldehyde 

-  Colorless  gas  with  strong  pungent  odor 

-  Readily  polymerizes  at  normal  temperature  and  so  is  not  available 

as  a  gaseous  monomer.  Available  commercially  as  a  37-50%  aqueous  solution 

with  15%  methanol  to  inhibit  polymerization  (Formalin). 


II     HEALTH  EFFECTS  (see  Toxic  Hazard  Rating  Code): 

Inhalation      Irritant 
Acute  Local  -  3 

Aci;te  Systemic  -  3 

Chronic  Local  - 
Chronic  Systemic  - 

» 

Additional  Information  - 

-  irritates  mucous  membranes  of  eyes,  nose,  throat,  respiratory  tract 

-  solutions  have  hardening  or  tanning  action  on  the  skin;  may  cause 
dermatitis 


FORMALDEHYDE  (2> 

III     OCCUPATIONAL AND  EMVIRQ1WTJJTAI.  AIR  STANDARDS: 

A .  Ontario  Environmental  Air  Standards: 

Point  of  Impingement  (-half-hour  average)  -       65  ug/m^ 

Average  Concentration  over  2<\   hours  - 

B .  Ontario  0 cc up.itional  Health  Quidc lines  : 

Threshold  Limit  Value  -  12  ppm;  3000  ug/m3 

tn         a   .j    v  (celling) 

(Over  8  Hours)  - 

C.  Occupational  Standards  (TLV)  Elsewhere:  ^ 

Tppmj  I ug/m  ) 

West  Germany     1  1200  (celling) 

Sweden  2  3000  (celling) 

i  j  .   fV'HU  l  Hindi  (ni  oni'rt  l  iun  : 


-  TLV  (U.S.)  of  2  ppm  adopted  to  prevent  respiratory  Injury 

-  Soviet  TLV  (1966)  0.8  ppm 

-  Czechoslovakia  (1969)  1.6  ppm 

-  American  National  Standards  Institute  TLV  (1967)  3  ppm 

-  U.S.  Occupational  Standard  3  ppm  (time  weighted  average) 

Ceiling  Value  5  ppm 

Peak  Value  10  ppm    10  ppm  (30  min/8  hours) 


IV       COMMENTS 


-  Pulp  and  paper,  paint  and  varnish,  sulphur  and  sulphuric  acid 
textiles  and  leather,  pharmaceuticals  and  medicine.        J 

-  Used  as  a  fertilizer  and  fungicide. 


FORMIC  ACID 

i    pRnrcRTits 

Physical  State  {ambient  tem(i.)  -  L 

Vapour  Pressure  (25°C)  -                   33-3  nm  Hg 

Chemical  Formula  -  HCOOH 

Molecular  Weight  -  46-° 

Boiling  Point  -  100.8  C 

Melting  Point  -  8'2  c 

Solubility  in  Water  -  Very  Soluble 

Additional  Information  - 

-  Synonym:  Methanoic  Acid,  Hydrogen  Carboxyllc  Acid 

-  Colorless,  fuming  liquid 

-  Pungent,  penetrating  odor 

-  Soluble  in  alcohol  and  ether. 


11    HEALTH  EFFECTS  (see  Toxic  Hazard  Rating  Code): 

Inhalation      Irritant 
Acute  Local  -  2 

Acute  Systemic  -  2 

Chronic  Local  -  2 

Chronic  Systemic  - 


Additional  Information  - 

-  dangerously  caustic  to  the  skin. 

-  produces  blisters  almost  instantly. 

-  fumes  extremely  irritating  to  mucous  membranes 


FORMIC  ACID  (2) 

III     OCCUPATIONAL  AMD ^ENVIRONMENTAL  AIR  STANDARDS: 

A .  Ontario  Environmental  Air  Standards: 

Point  of  Impingement  (half-hour  average)  -    Tentative  Deslqn    - 

Standard:  1500  ug/m 

Average  Concentration  over  24  hours  - 


B .  Ont.irio  Occupational  Health  Guidelines: 

Threshold  Limit  Value  -  5  PPm;  9000  ug/m3 

(Over  8  Hours)  - 

C.  Oc 


cupational  Standards  (TLV)  Elsewhere:  3 
(ppm)         (ug/nr) 

West  Germany        5  9Qg0 


Sweden 


u.  Hncii  r.iona  i  inTormation: 


TLV  (U.S.)  of  5  ppm  adopted  to  prevent  Irritation  of  eyes; 
skin  ,  and  respiratory  passages. 


IV       COMMENTS 


Used  in  dying  and  finishing  of  textiles  and  paper.  Also  leather 

treatment. 

Manufacture  of  fumigants,   insecticides,  lacquers,  and  refrigerants 


HYDROGEN  CHLORIDE 
I     PROPRTICS 


Physical  State  (ambient  temp.)  -  q 
Vapour  Pressure  (25°C)  - 

Chemical  Formula  -  HC1 

Molecular  Weight  -  36.46 

Boiling  Point  -  -84.9 
Melting  Point  -                        -  114.8  C 

Solubility  in  Water  -  Soluble 

Additional  Information  - 

-  Colorless  gas;  suffocating  odor 

-  Soluble  in  alcohol  and  ether 


II     HEALTH  EFFECTS  (see  Toxic  Hazard  Rating  Code): 

Inhalation      Irritant 
Acute  Local  -  3 

Acute  Systemic  -  3 

Chronic  Local  -  ? 

Chronic  Systemic  - 


Additional  Information  - 

-  severe  exposures  may  cause  pulmonary  edema 

-  exerts  destructive  action  on  mucous  membranes  and  skin 
Exposure  to  gas  results  in  chemical  burns  or  dermatitis. 


HYDROGEN  CHLORIDE  (2) 
HI     OCCUPATIONAL  AND ^  rMMRONM! 'JTAi  AIR  STANDARDS : 

A •  Ontario  Environment it  1_  A i  r  JvM ndards: 

3 

Point  of  Impinqement  (h.ilf-hour  average)  -      ^0  u9/m 

Average  Concentration  ovpp-  £4  hours  - 

E  .  Ontario  PiuintUipyia_l  Ilea  1th  Guide!  ines: 

Threshold  Limit  Value  -  (ceilinq)  5  ppm;  7000  ug/m3 

(Over  8  Hours)  - 

C.  OccimatiorMl  Standards  iTIV)  Elsewhere:  i. 

'jppnTt — Wi"J) 

West  Germany 

5  7000  (ceiling) 

Sweden  b  700°  (ceil  inn) 

ft,      "ric  i  -,  I'jfi-"  1  i  nroruirtL  ion  : 


-  TLV  (U.S.)  of  5  ppm  adopted  to  prevent  severe  irritation 

-  Soviet  TLV  (1966)  4  opm 

-  Czechoslovakia  (1969)  a  ppii, 

-  U.S.  Occupatioml  Standard:  Csi'inq  Value  5  ppm 


*V       CWHhtIT! 


-  Plastics,  synthetic  resinv  organic  chemical  industry  in  general. 
Source  incineration  of  chlorinated  hydrocarbons,  includlnq  vinyl  chloride 
monomer 

-  Used  in  food  industry:  *)  in  manufacture  of  monosodium  glutamate, 
2)  as  hydrolyzing  agent  iu  manufacture  of  dextrose  and  syrups  from 
startch. 

Metal  industry:  used  ir  removal  of  scale  and  oxides  (pickling), 
reclamation  of  iron  frnn  'cw- grade  ores  and  as  an  etching  medium. 

-  Rublier   reel  ana t ion 


HYDROGLN  CYAN  I  DC 

I    PRorrsTirs 

Physical  State  (ambient  temp.)  -  G 

Vapour  Pressure  (25°C)  -  613  "™  H9 

Chemical  Formula  - 

Moleculcr  Weight  - 

Coiling  Point  - 

Melting  Point  - 


HCN 
27.04 
25.7  C 
-  13.24  C 


Sol ubi li';y  in  Water  -  Very  Soluble 

Additional  Information  - 

-  Colorless  gas.  Faint  characteristic  odor  of  bitter  almonds 

-  Dissolves  1n  water  to  form  hydrocyanic  add  {Prusslc  Add) 

-  Soluble  in  alcohol  and  ether 


II     HEALTH  EFFECTS  (see  Toxic  Hazard  Rating  Code): 

Inhalation      Irritant 
Acute  Local  -  z 

Acute  Systemic  -  3 

Chronic  Local  - 
Chronic  Systemic  - 

■ 

Additional  Information  - 

-  A  protoplasmic  poison 

-  causes  death  through  asphyxiation.  Combines  with  enzymes  associated 
with  cellular  oxidation;  prevents  oxygen  uptake,  Suspension  of 
tissue  oxidation  lasts  only  while  cyanide  1s  present;  normal  function 
restored  upon  Its  removal 

-  may  cause  systemic  damage  by  absorption  through  the  skin 


HYDROGEN  CYANIDE         (2) 
1 1 1     OCCUPAT .IONAL  AMD  ENV I  RON_Mff  JTAL_  A I R  STANDARDS : 

A .  Ontario  Environmental  Air  Standards: 

Point  of  Impingement  (half-hour  average)  -   1150  ug/m 

Average  Concentration  over  24  hours  - 

B.  Ontario  Occupational   Health  fiuldolines: 

Threshold  Limit  Value  -  (skin)  10  ppm;  11000  ug/m3 
(Over  8  Hours)  - 

C.  Occupational  Standards  .(TLV)  Elsewhere:  i 
West  Germany  (skn)      io  nooo" 

Sweden  (sMnJ      10  110<H> 

i) .      unchtionat  lnTOrmation: 

-  Soviet  TLV  (1966)  0.3  ppm 

-  Czechoslovakia  TLV  (1969)  2.7  ppm 


IV       COMMENTS 


-  Used  1n  preparation  of  numerous  chemical  products  and 
intermediates 

-  Used  as  a  disinfectant. 


HYDROGEN  CYANIDE 
I     PROPFRTIES 

Physical  State  (ambient  temp.)  -  G 

Vapour  Pressure  (25°C)  -  613  mm  Hg 

Chemical  Formula  -  HCN 

Molecular  Weight  -  27*04 

Boiling  ^oint  - 
Melting  Point  - 


25.7  C 
-  13.24  C 


Solubility  in  Water  -  Very  Soluble 

Additional  Information  - 

-  Colorless  gas.  Faint  characteristic  odor  of  bitter  almonds 

-  Dissolves  in  water  to  form  hydrocyanic  add  (Prussic  Acid) 

-  Soluble  in  alcohol  and  ether 


II     HEALTH  EFFECTS  (see  Toxic  Hazard  Rating  Code): 

Inhalation      Irritant 
Acute  Local  -  2 

Acute  Systemic  -  * 

Chronic  Local  - 
Chronic  Systemic  - 

Additional  Information  - 

-  A  protoplasmic  poison 

-  causes  death  through  asphyxiation.  Combines  with  enzymes  associated 
with  cellular  oxidation;  prevents  oxygen  uptake,  Suspension  of 
tissue  oxidation  lasts  only  while  cyanide  1s  present;  normal  function 
restored  upon  its  removal 

-  may  cajse  systemic  damage  by  absorption  through  the  skin 


HYDROGEN  CYANIDE         (2) 
1 1 1     CCC IJ PAT  ION A L  MO  ESV IWrWf  NTA L_  A  IB,  STANTIARDS : 

A .  Ontario  Environmental  Air  Standards: 

Point  of  Impingement  {half-hour  average)  -   1150  ug/m 

Average  Concentration  over  24  hours  - 

B .  Ontario  Occupational   Health  fUjidclines: 

Threshold  Limit  Value  -     (skin)  10  ppm;  11000  ug/m3 
(Over  0  Hours)  - 

C.  Occupational   Standards  ,(TLV)  Elsewhere:  r 
(ppm?       Witt) 

West  Germany  (slriftj      io  llOOo" 

Sweden    fsfclflj  10  "°00 

rj .      Hnnmonai    inrorma^inn: 

-  Soviet  TLV  (1966)  0.3  ppm 

-  Czechoslovakia  TLV  (1969)  2.7  ppm 


IV       COMMENTS 


Used  in  preparation  of  numerous  chemical  products  and 

intermediates 

Used  as  a  disinfectant. 


HYDROGEN  FLUORIDE 
I     PROPERTIES 

Physical  State  (ambient  temp.) 
Vapour  Pressure  (25°C)  - 
Chemical  Formula  - 
Molecular  Weight  - 
Boiling  Point  - 
Melting  Point  - 
Solubility  in  Water  - 
Additional  Information  - 


G 

906  mm 

Hg 

HF 

20.0 

19.4 

C 

92.3 

c 

Very 

Soluble 

II     HEALTH  EFFECTS  (see  Toxic  Hazard  Rating  Code): 

Inhalation      Irritant 
Acute  Local  -  ^ 

Acute  Systemic  -  3 

Chronic  Local  -  2 

Chronic  Systemic  -  3 

Additional  Information  - 

-  highly  irritating  and  corrosive  to  skin,  eyes,  mucous  membranes 
and  lungs 

-  inhalation  may  cause  ulcers  of  upper  respiratory  tract 

-  hydrofluoric  acid  produces  severe  skin  burns.  Affects  subcutaneous 
tissues  and  may  lead  to  gangrene. 


HYDROGEN  FLUORIDE        (2) 
III     OCCUPATIONAL  AND  ENVIRONMENTAL  AIR  STANDARDS: 


A.  Ontario  Environmental  Air  Standards:         Total  Fluorides 

(expressed  as  HF) 


Point  of  Impinqement  (half-hour  average)  -   (APR-OCT)  8.6  ug/m3 

(0CT-APR)17.*2  ug/m3 

Averaqe  Concentration  over  24  hours  -       (APR-0CT)1.72  ug/m3 

(0CT-APR)3!44  ug/m3 

^ ■  Ontario  Occupational  Health  Guidelines: 

Threshold  Limit  Value  -  3  PP"^  200°  u9/m 

(Over  8  Hours)  - 

C.  Occupational  Standards  (TLV)  Elsewhere:     -> 
(ppm) (ug/mJ) 

West  Germany 

3  2000 

Sweden  3  2000 


■j.  Mncniinnn  i  inT-ormation : 


TLV  (U.S.)  of  3  ppm  adopted  to  prevent  irritating  effects 

Soviet  TLV  (1966)  0.7  ppm 

Czechoslovakia  (1969)  1.2  ppm 

American  National  Standards  Institute  TLV  (1966)  3  ppm 


COMMENTS 
Hydrogen  Fluoride: 

-  Fluor1nat1ng  agent  1n  organic  and  inorganic  reactions 

-  Production  of  fluorine  t       aluminum  fluoride  and  aluminum 

-  catalyst  in  alkylation,  isomerization  and  polymerizing  reactions 

Hydrofluoric  Acid: 

-  Polishing,  etching  of  glass 

-  Source  of  fluorine  for  aluminum  production 

-  Pickling  and  electropol ishinq  aqent  for  metals. 


IODINE 
I     PROPPtTIES 

Physical  State  (ambient  temp.)  - 

Vapour  Pressure  (25  C)  - 

Cheniical   Formula  - 

Molecular  Weight  - 

Boil  inn  Point  - 

Meltinq  Point  - 

Solubility  in  Water  - 

Additional  Information  - 

-  Violet-black  crystals,  metallic  lustre 

-  Readily  sublimes  to  violet  vapor 

-  Characteristic  odor 

-  Soluble  in  alcohol  and  common  organic  solvents 


S 

1  mm  Hg  a 

it  38.7 

C 

h 

253.8 

184  C 

113.5  C 

Slightly 

Solubl< 

a 

II     HEALTH  EFFECTS  (see  Toxic  Hazard  Rating  Code): 


Inhalation 


Irritant 


Acute  Local  - 

3 
Acute  Systemic  - 

Chronic  Local  - 

3 
Chronic  Systemic  - 

Additional  Information  - 

-  More  irritating  and  corrosive  than  chlorine  and  bromine 

-  Irritative  to  eyes,  skin,  upper  respiratory  tract,  and  lungs. 


IODINE  (2) 
1 1 1     OCCUPATIONAL  AND  ENV  IRONMFNTAL.  A I R_  STANDARDS  : 

A.  Ontario  Environmental  Air  Standards: 
Point  of  Impingement  (half-hour  average)  - 

Average  Concentration  over  cA   hours  - 

B .  Ontario  Occupational  Health  Guidelines: 

Threshold  Limit  Value  -  (ceiling)  0.1  ppm;  1000  ug/m3 

(Over  8  Hours)  - 

C.  Occupational  Standards  (JLV)  Elsewhere:   , 

(W) tog/m3) 

West  Germany  ~    . 

0.1  lOOO(celllng) 

Sweden  0.1  1000 (celling) 

u .     /\nmr.ionai    mTormar.ion: 

-  TLV  (U.S.)  of  0.1   ppm  adopted  to  prevent  Irritative  effects 

-  Soviet  TLV  (1967)  0.1   ppm 

-  U.S.  Occupational   Standard:     Celling  Value  0.1   ppm 


IV       COMMENTS 


Used  in  manufacture  of  dyes  and  pharmaceuticals 


IKON    AND    IRON    COMPOUNDS 


I   PROPERTIES 


Compound 


Formula 


Mol . 

wt. 


P 

St. 


V.P. 


3. P. 
C 


H.P. 
C 


Sol 
En 

H2° 
_j ■ . 


1  ron 
Blue 

2  - E  thy 1 hexoate 

Napthenate 

Oxides 

Oxide , 
Synthetic 


Fe 


55.85 


3000      1536 


Fe203 
Fe3°4 


159.68 
231 .54 


decomp. 
1538 


Selenide 

Sorbitol 

Tall  ate  Salt  of  tall  oil  mixture  of  rosin  acids  and  fatty  acids. 

Ferric    or    Ferrous 


INSOL 


INSOI 

INSOL 


1c  Chloride        FeCl 


-1c   Nitrate  Fe( NO^) 3-6H20 

Ferrocene  C,0H1C|Fe 

-ous     Fumarate  FeC4H,,04 

-ous     Phosphide  Fe2P 


162.22 

349.96 
186 
170 
142.68 


319 


S 
S 
S 
S 


282 

35 
174 


SOL. 

SOL. 
INSOL. 
SOL. 
INSOL . 


II 


HEALTH  STFFXTS   (see  Toxic  Hazard  Rating  Code) 


Acute  Local   - 
Acute  Systemic  - 
Chronic  Local   - 
Chronic  Systemic 


nhalation 

Irritant 

0 

0 

1 

0 

0 

3 

additional    Information  - 

-  iron    dust    can   be    irritative   and    cause    injury   to   eye. 

-  inhalation   of    iron    oxide    fume   causes    siderosis,    pulmonary 
fibrosis    and   an    increased    incidence   of   lung   cancer(as  co-carcln< 

-  also    causes    chronic    bronchitis    and   metal    fume    fever  get 

-  iron    compounds    are    suspected    carcinogens   of    the    lung,    liver, 

connective    tissue.  .      ,  .  .       . 

-  Some  iron  compounds  found  to  be  carcinogenic  in  animal  experiments. 


IRON    AND    IRON    COMPOUNDS    (?) 

1 1 1  OCCUPATIONAL   AND   FNV T ROf.'Mr NTAL  AIR   STANDARDS: 

A .     Ontario  Fnv f ronmcntai  Air  Standards: 

Point  of  Impingement   (naif-hour  average)   -   Ferric    oxide:    75    uq/mi? 

metallic    iron    10    uq/m 

Average  Concentration  over  24  hours  - 

P> .     Ontario  Occupational   Health  Guidelines: 

Threshold  Limit  Value  -    Irin   oxide    fume:  5000    uq/m    - 

Iron    pentacarbonyl :        0.01    pon,    80   ug/m 
(Over  8  Hours)   -        Soluble    iron    salts:    1000    ug/mJ    (as    Fe ) 

C.     Occupational   StajidajMj_(_TM/_)   Flsewhere:  ppn  ug/m 

West  Germany       Iron   oxide    fime.  _  80Q0 

Iron    pentacarbonyl  0.1  800 

Sweden  iron    oxide    fume:  5000 


D .    Mdit icfiul   Information : 

-    U.S.    Occupational    Standard^for    iron    oxide    fume:    time 
weighted    average    10000    ug/m 


IV.    COMMENTS 


KLROSbNt 
I  PROPERTIES 


Physical    State   (ambtftjftt  temp.)    -  L 

Vapour  Pressure  (25  C)  - 

Chemical  Formula  -    Mixture  of  petroleum  hydrocarbons  (C10-C16  aliphatics) 

Molecular  Weight  - 

„  -i  ■   n  •  .  175-325  C 

Boilmq  Point  - 

Meltinq  Point  - 

Solubility  in  Water  -  Insoluble 

Additional  Information  - 

-  Synonym:  fuel  oil  No.l 

-  pale  yellow  -  white^oily  liquid 


II     HEALTH  EFFECTS  (see  Toxic  Hazard  Rating  Code): 

Inhalation      Irritant 

Acute  Local  - 

Acute  Systemic  - 

2 

Chronic  Local  - 

Chronic  Systemic  -  2 

Additional  Information  - 

-  inhalation  may  cause  headache  and  stupor 

-  skin  irritant 

-  ingestion  cause  gastrointestinal  irritation 


KEROSENE  12) 
1 1 1     OCCUPATIONAL  AjjQ  ENVIRWi'irnTfl!.  MR  STANDARDS:  _ 

A.  Ontario  Environmental  Air  Standards:  "^  \ 
Point  of  Impingement  (half-hour  average)  - 

Average  Concentration  over  24  hours  - 

B.  Ontario  Occupational  Health  Guidelines: 

Threshold  Limit  Value  - 
(Over  8  Hours)  - 

C .  Occupational  Standards  (TLV)  Elsewhere: 
West  Germany 

Sv/eden 

0.  Additional  Information:  "^ " 


*V       COMMENTS 


rocket  and  jet  engine  fuel 

domestic  heating 

solvent 

insecticide 

diesel  and  tractor  fuels 


1  LAD  AND  LEAD  COMPOUNDS 


J    IMiOPL'RTIFS 


Compound 


Formula 


Lead 

Acetate 

Azide 

Azotetrazole 
Carbonate 

Chloride 

Chroma te 

Uinitroresorcinate 

2- Ethyl  hexoate 

Fluoborate 

Fumarate 

Isodecanoate 

Naphthenates 

Neodecanoate 

Nitrate 

Dioxide 

Monoxide 

Tptroxide 

Sesquioxide 

Suboxide 
Perchlorate 

Ortho-phosphite 

Phthalate 

Silicate 


Pb 


Pb(C2H302), 
Pb(N3)2 


PbC03 

PbCl2 
PbCrO, 


Pb(N0,) 


3;2 


PbO, 


PbO 


Pb3°4 

Pb2o3 

Pb20 


Hoi . 
wt. 


P   V.P. 

St. 


Fb(Cl04)2  .m^ 


PbHP03 

C6H4(COO)2Pb-PbO 

p&sto. 


207.2  S 
810.0  S 
291.23  S 


267.20  S 

273.10  S 
323.18  S 


331.2 
239.19  S 
223.19  S 
685.57  S 
462.38  S 
430.38  S 

460.14  S 

287.17  S 
594  S 
283.27 


B.P, 
C 


M.P. 


Sol 

In 

H20 


1755   327.4 

280    V.  SOI. 

Exdodes      SL.SOL 
350 


950 


1472 


decomp 
315 

501 

844 


SOL. 
INSOL 


100 


470 

V.  SOL 

290 

INSOL. 

888 

SL.SOL 

890 

INSOL. 

370 

INSOL. 

decomp 

.INSOL. 

decomp 
100  C 

.V.  SOL 

decomp 

INSOL. 

766 


INSOL. 


LEAD  AND  LEAD  COMPOUNDS 


(2) 


I  PROPERTIES 


Compound 


Formula 


S tea rate 
Styphnate 

Sulphate 

"  basic 
Tallate 


Hoi . 
w  t . 


Pb(C18H3502)2 
C6H(N02)3(02Pb) 


PbSO, 


PbS04»Pb0 


P    V.P. 

St. 

25  C 


774.15  S 


303.25 


B.P. 
C 


M.P. 
C 


Sol 
Tn 

n2o 


115.7  SL.SOL 

detonates 
260 

decomp 
1000    SL.SOL. 


526.44  977    SL.SOL 

Salt  of  tall  oil  mixture  of  rosin  acids  and  fatty  acids 


Tetraethyl 


Pb(C2H5)4 


323.5  L   <  1  mm 


198-   125- 
202  C  150  C 


II     HEALTH  EFFECTS  (see  Toxic  Hazard  Rating  Code) 


Acute  Local  - 
Acute  Systemic  - 
Chronic  Local  - 
Chronic  S>stcmic 


Additional  Information  - 

intake  through  inhalation,  ingestion  or  through  skin  (particularly 
organic  cpds) 

symptoms  develop  more  rapidly  when  lead  inhaled 
cumulative  poison;  increasing  amounts  build  up  in  body 
toxicity  of  various  compounds  depends  on  their  solubility  in  body 
fluids,  and  particle  size.  Carbonate,  Monoxide,  Sulfate  are  most 
toxic 

producing  varying  symptoms  depending  on  type  and  degree  of  exposure 
-  several  lead  compounds  (acetate,  carbonate,  chromate,  phosphate, 
subacetate)  are  recognized  animal  carcinogens.  Lead  and  compounds 
are  suspected  carcinogen*;  of  lungs  and  kidneys. 


LEAD  AND  LEAD  COMPOUNDS  (3) 

1 1 1  OCCJ IPATICWAL   AND   niVlROftMrNTAI    AIR   ^TANPAROS: 

A .      0 n t a rio   Enyi ro nmental    Air  Stmdards : 

"  all  forms:  (as  Pb) 

Point  of  Impinqement  (half-hour  avernqe)  -    10  u9/m 

3 

Average  Concentration  over  ?A   hoars  -       5.0  ug/n 


R .  Ontario  Occupational  Health  Guide! ines: 

Threshold  Limit  Value  -  Uwd,  Inorqanic  Comps:  150  ug/m3 

Lead,  Arsenate:        1 bO  ug/m 

(Over  3  Hours)  - 

C .  Occupational  Standards  (T!.V)  Elsewhere: 

3 
West  Germany    Lead,  Inorganic  Comps:  200  ug/m 

3 
Sweden         Lead,  Inorqanic  Comps:  100  ug/m 


-  Soviet  TLV  (1966)  10  uq/m3  , 

-  East  and  West  Germany,  Holland  TLV  200  ug/m 

-  Great  Britain,  Yugoslovia  TLV  150  ug/m3  3 

-  Czechoslovakia,  Poland,  Japan  TLV  50  ug/m 

-  Hungary  TLV  20  ug/m3  .  „nA     3 

-  American  National  Standards  Institute  TLV0969)  200  ug/m         3 

-  U.S.  Occupational  Standard  for  Lead:  Time  Weighted  Average  200  ug/m 


IV       COMMENTS 


.■  r 


MAGNESIUM    AND    MAGNESIUM    COMPOUNDS 


I   FMWPL'RVirS 


Compound 


Formula 


Maqnesium 
Acetate 

Bi le    Sal ts 

Calcium  Carbo- 
nate 

Chi oride 

Hydroxide 

La  ury 1 
Sul phate 

Li  gnosul - 
phonates 

Naphthenates 

Nitrate 


Mg 
Mg(C2H302)2 


MgCl2 
Mg{0H)2 


Mol . 
Vft. 


24.305 
142.4 


95.22 
58.33 


Mg(N03fe.2H20  184.35 


Si  1 i  ca te 
Stearate 

Sul  phate 

Xyl ene 
Sul phona te 


P 

St. 


V.P. 
25  C 


8. P. 

C 


M.P 

C 


Sol 
In 

H20 


S 

s 


Oxide  MgO  40.31  S 

Salicylate  Mg(C7H503)2.4H20    370.61  S 


MgSi03  100.40  S 

M9(C18H35°2>2         59K27  S 

MgS04  120.37  S 


1107 


1412 


3600 


650 


INSOL 


decomp.  V.SOl 
323 


708      V.SOl 
SL,  SOI 


129      SOL. 

2800    SL.S0I 
SOL. 

1557    INSOl 
136-183    SLSO 

1124      V.SOl 


MAGNESIUM    AND    MAGNESIUM    COMPOUNDS      (?) 

11  HEALTH  EFFECTS  (sec  Toxic  Hazard  bating  Code): 

Inhalation  Irritant 

Acute  Local   -  1 

Acute  Systemic  -  2 

Chronic  Local    -  2 

Chronic  Systemic  - 

Additional    Information  - 

-  inhalation    of   freshly  sublimed       oxide   may   cause   metal    fume 
fever.      No    evidence    of  systemic     poisoning. 

-  irritative    to    skin.      Particles   embedded    in    skin    can    oroduce 
severe    local    lesions    characterized    by   evolution   of   gas    and 
acute    inflammatory    reaction 


III  OCCUPATIONAL   AfID  ENVIROfriPNTAl.  AIR   STANDARDS: 


A.      Ontario  environmental   Air  Standards: 


Point  of  Impingement   (half-hour  average)   -    Magnesium   Oxide; 

109    ua/mJ 

Average  Concentration  over  ?A  hours   - 


B.     Ontario  Occupational   lle^lth  Guide!  ines: 

3 
Threshold  Limit  Value  -     Magnesium   Oxide    fume:       10000    ua/m 

(Over  0  Hours)   - 

C  •     Occupational   S  randards  (TLV)  t'  I  r  own  ere: 

tost  Germany  Mg0  800g    ug/m3 

Sweden 


0.     Additional    Inform.it  Ion: 


MALEIC  ANHYDRIDE 

i   PRnrnnrs 

Physical  Stcte  (ambient  tcnp.)  -  s 

Vapour  Pressure  (?5°C)  -  °-387  ™  H9 

Chemical  Formula  -  0C0CHCHC0 

Molecular  Weight  -  98-n6 

Boiling  Point  -  198  C 

Melting  Point  -  6°  C 

Solubility  in  Wstcr  - 

Additional  Information  - 


Soluble 


Synonym:  Toxllic  Anhydride, cisbutenedioic  Anhydride 

Fused  black  or  white  crystals 

Hydrolyzes  slowly  in  water 

Soluble  in  acetone,  hydrocarbons,  ether,  chloroform,  petroleum  ether 


II     HFALTH  HFFFCTS  (see  Toxic  Hazard  Rating  Code): 

Inhalation      Irritant 
Acuto  Local  -  3 

Acute  Systemic  -  3 

Chronic  Local  - 
Chronic  Systemic  - 


Additional  Information  - 

-  inhalation  can  cause  pulmonary  edema 

-  subacute  inhalation  leads  to  severe  headache,  nosebleed,  nausea  and 
temporary  impairment  of  vision 

-  closely  resembles  and  is  more  potent  than  Phthalic  Anhydride  in  its 
toxicologic  properties  of  skin,  eye,  and  upper  respiratory  tract 
irritation. 

-  Carcinogenic  in  some  animal  experiments 


MALEIC  ANHYDRIDE  (2) 
III     OCCUPATIONAL  AND ^ENVIRONMnrAl.  AIR  STANDARDS: 

A.  Ontario  Environnental  Air  Standards; 
Point  of  Impingement  (half-hour  average)  - 

Average  Concentration  over  24  hours  - 

B.  Ontario  Occupational  Health  Guidelines: 

Threshold  Limit  Value  -  0-25  pom;  1000  ug/m3 

(Over  8  Hours)  - 

C .  Occupational  Standards  (TLV)  Elsewhere: 

(ppf)        (ug/m3) 
West  Germany         


0.2  800 

Sweden  o.3  1000 

u.  Muuitirjncii  inronmition: 


TLV  (U.S.)  of  0.25  ppm  adopted  on  basis  of  analogous  but  more 
severe  toxic  action  1n  comparison  with  Phthalic  Anhydride. 


IV       COMMENTS 


Used  primarily  in  making  polyester  resins.  Also  used  In 
production  of  Fumaric  Acid,  Insecticides  (such  as  Malathion), 
Maleic  Hydrozlde,  and  Alkyd  Resins. 


HANr.ANFSE  AND  MANGANESE  COMPOUNDS 


I  PROPCRTICS 


Compound 


Fonuula 


Mol , 
wfc. 


P 

St, 


V.P. 
25  C 


B.P. 

C 


H.P 


Sol 
In 
C     H20 


Mannanese 

Carbonate 

Dioxide 

2-Lthylhexoate 

Isodecanoate 

I  inoleate 
Naphthenate 

Neodecanoate 

Soaps 

(II  )  Sulphate 

Tallate 


Mn 


MnCO- 


MnO, 


MnSO, 


54.94  S 

114.95  S 

86.94  S 


151.00 


2097   1245 


850 


Salt  of  tall  oil  mixture  of  rosin  acids  and  fatty  acids. 


IKSOL. 

SL.SOL. 
IN SOL. 


700   V.  SOL 


IF 


HEALTH  EFFECTS  (see  Toxic  Hazard  Rating  Code): 


Inhalation 


Acute  Local  - 
Acute  Systemic  - 
Chronic  Local  - 
Chronic  Systemic 


irritant 


Additional  Information  - 

-  main  effect  of  chronic  inhalation  of  manganese  dusts  and  fumes  is 
on  central  nervous  system.  Damaoe  may  be  permanent.  Also  suspected 
to  cause  pneumonitis  and  upper  respiratory  infections. 


MANGANESE  AND  MANGANESE  COMPOUNDS   (2) 
III     OCCUPATIONAL  hm   CNVIRQNMrNTAI.  AIR  STANDARDS: 


A .  Ontario  Environmental  Air  Standards: 

3 
Point  of  Impingement  (half-hour  average)  -  all  forms:  100  ug/m 

(as  Mn) 
Averane  Concentration  over  24  hours  - 


B •  Ontario  Occupational  Health  Guidelines: 

Threshold  Limit  Value  -  Metal  and  compounds:     5000  ug/m   (as  Mn) 

(ceiling) 
(Over  8  Hours)  - 

C .  Occupational  Standards  (TLV)  Elsewhere:   ug/m 

West  Germany     Metal  and  compounds:     50C0  (as  Mn) 

(celling) 

Sweden  Metal  and  compounds:     2500  (*s  Mn) 

(ceiling) 

D,  AHHiHrtnal     Information; 

-  Soviet  TLV  (1966)  300  uo/m3       - 

-  Czechoslovakia  TLV  (1969)  2000  ug/mJ  , 

-  American  National  Standards  Institute  TLV  (1948)  6000  ug/m 


IV       COMMENTS 


-  about  90%  used  in  metallurgy 

-  alloying  agent  in  steels 

-  alloying  agent  in  Al ,  Sb,  Cu  (improve  corrosion  resistance 
and  hardness) 

-  purifying  and  scavenging  agent  In  metal  production 

-  Remainder  consumed  by  chemical  industry. 


MtRCURY  AND  MERCURY  COMPOUNDS 
I  PROPERTIES 


Ccirpound 

formula      Mol . 

P 

V.P. 

B.P.- 

M.P. 

Sol 

wt. 

s 

t. 

25  C 

C 

C 

In 
H20 

Mercury 

Hq 

200.59 

S 

356.6 

-38.9 

INSOL. 

-ic  Chloride 

HgClz 

Mg(N03)2  •  1/2  H20 

271.50 

S 

<  1  mm 

302 

276 

SOL. 

-ic  Nitrate 

336.61 

decomp. 
79 

V.  SOL 

ic  Oxide 

HgO 

216.59 

decomp 
500 

.SL.SOL 

-ous  Nitrate 

Hg9(HO,)9.2H,0 

561.22 

70 

decomp 

II 


HEALTH  FFFECTS  (see  Toxic  Hazard  Rating  Code): 


Inhalation 


Acute  Local  - 
Acute  Systemic  - 
Chronic  Local  - 
Chronic  Systemic  - 


Irritant 


Additional  Information  - 

-readily  absorbed  via  respiratory  tract,  intact  skin  and  gastrointestinal 

tract 
-circulates  in  blood  and  stored  in  liver,  kidneys,  spleen,  and  bone, 
-causes  damage  to  central  nervous  system.  Also  kidney  damage, 
-soluble  salts  are  corrosive  to  skin  and  mucous  membranes.  Causes 

dermatitis 
-  causes  inflammation  of  mouth  and  gums 


MERCURY  AND  MERCURY  COMPOUNDS    (2) 
HI     OCCUPATIONAL  AND  ENVIRONMENTAL  AIR  STANDARDS: 


A.  Ontario  Environmental  Air  Standards 


Point  of  Impingement  (half-hour  average) 


Average  Concentration  over  21  hours  - 


all  forms:  5.0ug/nf 

Alkyl   :  1.5  ug/m3 
compounds 

2.0  ug/m3 


B.  Ontario  Occupational  Health  Guidelines: 

Threshold  Limit  Value  -  Alkyl  compounds:  .001  ppm;  10  ug/m3 

-skin 
(Over  0  Hours)  -         all  forms        50  ug/m 

C.  Occupational  Standards  (TLV)  Elsewhere: 
West  Germany 


Sweden 


Alkyl  compds  -  skin: 
all  forms: 

Alkyl  compds  -  skin: 
all  forms: 


(ppm) 


.01 


(ug/m3) 


10 

100 
10 
50 


.1  .j   :  J1  l  .!   , ._      t      t  ,  r  .   .  .   ..  j.  j  _  ., 

f  1<  ft    I     l.    (di|(i    4  i   I  *   I    <J  |    lull    L,    I  «J  I  I 


All  forms  except  Alkyl 

-  Soviet  TLV  (1967)  10  ug/m3 

-  Czechoslovakia  TLV  (1969)  50  uo/m3 

-  American  National  Standards  Institute  TLV  (1943) 
100  ug/m3 

Alkyl  Compounds 

-  American  National  Standards  Institute  TLV  (1969)  10  ug/m3 


IV 


COMMENTS 

-  major  uses  (with  percentaqes  of  total  consumption)  are  as  follows 

-  electrical  apparatus  28.3  t 

-  electrolytic  preparation  20.2™; 
of  chlorine  and  caustic 

soda 

-  paints  18.4% 

-  industrial  and  control 
instruments  8.1% 


Pharmaceuticals 

7.8?' 

Agricultural 

7.3?' 

Catalysts 

1  .9% 

Pulp  and  paper 

1.4?,' 

METHYL   CHLORIDE 

1         PRornmrs 


Physical  State  (ambient  temp.)  -  fi 

Vapour  Pressure  (25°C)  - 

Chemical  Formula  -  CH-jCl 

Molecular  Weiqht  -  50.5 

^Oiling  ^oint  -  -23.7  C 

Melting  Point  -  -97.7  C 

Solubility  in  Water  -  Slightly  Soluble 
Additional  Information  - 

-  Synonyms:  Chloromethane,  Monochloromethane 

-  colorless  gas;  faintly  sweet,  ether-Uke  odour 

-  soluble  in  alcohol  and  other  common  organic  solvents 


11    HEALTH  EFFECTS  (see  Toxic  Hazard  Rating  Code): 

Inhalation 
Acute  Local  -  1 

Acute  Systemic  -  3 

Chronic  Local  - 
Chronic  Systemic  -  2 

Additional  Information  - 

-  weak  irritant  and  weak  narcotic 

-  repeated  low-level  exposure  causes  damage  to  the  central  nervous 
system,  liver,  kidneys,  bone  marrow,  and  cardiovascular  system 

-  hinh -level  exposures  may  be  fatal  owing  to  degenerative  chanaes 
in  the  heart,  liver,  and  especially  the  kidneys 


METHYL  CHLORIDL  (2) 

I 1 1     OCCUPATIONAL  AND  L7JVI RONM  I'  NTAL_  A I R  STANDARDS  : 

A.  Ontario  Frivironmental  Air  Standards: 

Point  of  Impingement  (half-hour  average)  -  In  preparat1on 
Average  Concentration  over  24  hours  - 

B .  Ontario  Occupational  Health  Guidelines: 

Threshold  Limit  Value  -       100  ppm;  210,000  ug/m3  - 
(Over  8  Hours)  - 

C .  Occupational  Standards  (TLV)  Elsewhere:   -> 

IPP"U        lug/m-3) 
West  Germany         50 


105,000 


Sweden 


i).     Maoitionai  inrormntinn: 


-  U.S.  Occupational  Standard 
Time  Weighted  Average n 00  ppm 
Ceiling  Value       200  ppm 

Peak  Value         300  ppm  (5  min/3hours) 

-  Soviet  TLV  (1967)  2.5  ppm 

-  Czechoslovakia  TLV  (1969)  50  ppm 

-  American  National  Standards  Institute  TLV  (1969)  100  ppm 


IV       COMMENTS 


Methylating  agent  in  organic  synthesis 

used  as  a  propel lant,  refrigerant,  and  in  the  production  of 

tetraircthyl  lead,  silicones 

used  in  low  temperature  polymerization 


METHYLCHLOROMtTHYL  LTHER 
I     PROPERTIES 

Physical  State  (ambient  temp.)  -  |_ 

Vapour  Pressure  (25°C)  - 

Chemical  Formula  -  CFLCIOCFU 

Molecular  Weight  -  76.5 

Roiling. Point  -  59.5 

i 

Melting  Point  -  -103.5  C 

Solubility  in  Water  -  decomposes 

Additional  Information  - 

-  synonyms:  Dimethylchloroether,ChloromethyI  Methyl  Ether  ,  Mono- 
chlorodimethyl  ether,  CMME 

-  clear,  colorless  liquid 

-  Soluble  in  alcohol  and  ether 


II     HEALTH  EFFECTS  (see  Toxic  Hazard  Rating  Code): 

Inhalation      Irritant 
Acute  Local  - 
Acute  Systemic  - 
Chronic  Local  - 
Chronic  Systemic  - 

Additional  In  Formation  - 

-  recognized  as  a  carcinogen  by  OSHA  (U.S. ),  Germany, Sweden 


METHYLCHLOROMETHYL   ETHER     (2) 

!  1 1  OCCUPATIONAL  AfiH   L"NV THO.'.'Mr r,»T^,|.  ATK   STANDARDS 

A .  Ontario  Environmental    Air  Standards: 
Point  of  Impingement   (half-hour  average) 

Average  Concentration  over  24  hours  - 

B .  Ontario  Occupational  Health  Guidelines: 

Threshold  LinU  Value  - 
(Over  3  Hours)  - 

C .  Occupational  Standards  (TLV)  Elsewhere; 
West  Germany 

Sweden 

1.       ArlHitinnal     Tnfm-maHnn  ■ 


U.S.  Occupational  Standard:  Carcinogen 


IV       COMMENTS 


METHYLENE  CHLORIDE 
I     PROITRTIES 


Physical  State  (ambient  temp.) 
Vapour  Pressure  (25°C)  - 
Chemical  Formula  - 
Molecular  ./eight,  - 
Boiling  Point  - 
Melting  Point  - 
Solubility  in  Water  - 
Additional  Information  - 


-  Synonyms:  Dichloromethane 

-  colorless  volatile  liquid 

-  penetrating,  ether-like  odor 

-  soluble  in  alcohol  and  ether 


L 

428  inn  Hg 

CH2C12 

84.9 

39.8  C 

-96.7  C 

Slightly  Soluble 

II     HEALTH  EFFFXTS  (see  Toxic  Hazard  Rating  Code): 

Inhalation      Irritant 
Acute  Local  -  * 

Acute  Systemic  -  * 

Ciironic  Local  - 
Chronic  Systemic  -  1 


Additional  Information  - 

-  irritating  to  the  eyes  and  respiratory  tract,  and  may  produce 
pulmonary  edema 

-  one  of  the  least  toxic  chlorinated  hydrocarbons.  But  its 
narcotic  powers  are  quite  strong  and  it  may  produce  central 
nervous  depression.  Human  fatalities  have  occurred. 


METHYLENE  CHLORIOf  (2) 

1 1 1     OCCUPATIONAL^  ANP  ETWIROflMFHTAl.  A I RJ5TANOARDS  : 

A.  Ontario  Environmental  Air  Standards: 

Point  of  Impingement  (half-hour  average)  ■ 

Average  Concentration  over  24  hours  - 


Tentative  Design    ., 
Standard: 100 ,000  ug/m 


B.  Ontario  Occupational  Health  Guidelines: 

Threshold  Limit  Value  - 
(Over  8  Hours)  - 


200  opm;  720000  ug/m' 


C.  Occupational  Standards  ,(TLV)  Elsewhere:   -i 
c (ppm) TugV) 

West  Germany  500        1,750,000 


Sweden 


100 


350,000 


u.     nan  1  r.iuna  1  iftTormation: 

-  TLV  (U.S.)  of  100  ppm  is  adopted  to  prevent  any  significant 
narcotic  effects 

-  American  National  Standards  Institute  TLV  (1969)  500  ppm 

-  Soviet  TLV  (1967)  15  ppm 

-  Czechoslovokia  (1969)  140  ppm 

-  U.S.  Occupational  Standards 
Time  Weighted  Average  500  ppm 
Ceiling  Value  1000  ppm 

Peak  Value  2000  ppm  (5  min/2  hours) 


IV 


COMMENTS 

-  used  as  paint  remover,  refrigerant,  degreasing  solvent,  fumigant, 
local  anesthetic,  pronellant 

-  used  in  pharmaceutical,  food,  and  textile  and  leather  industries 


4,4'-   METHYL!  NE    (bis)    2-CHL0R0AN1L INE 

proprtics 


Physical  .State  (ombient  temp.)  -  s 

Vapour  Pressure  ( 25  C)  - 

Cbem;ca1   i-ormula  -  2V  6  4        l  l 

Molecular  Weight  - 

Roilinq  Point  - 

Meltinq  Point  -  99-107 

Soluhil i  ty  in  Water  - 

Additional  Information  - 

-  Synonyms:  MBCA,  3,3*-  dichloro  -4,4  -  diaminodiphenylmethane 

-  tan  coloured  solid 

-  soluble  in  acetone,  esters,  and  aromatic  agents. 


II    HEALTH  EFFECTS  (see  Toxic  Hazard  Rating  Code): 

Inhalation      Irritant 

Acute  Local  - 
Acute  Systemic  - 
Chronic  Local  - 
Chronic  Systemic  - 

Additional  Information  - 

-  regarded  as  a  carcinogen  by  OSHA  (U.S.)  and  Sweden 


4,4  -  METHYLENE  (bis)  2  -  CHLOROANILINE  (2) 
III    OCCUPATIONAL  AND  EHVIRONHFMTAL  AIR  STANDARDS 


A .  Ontario  Environmental  Air  Standards: 
Point  of  Impingement  (half-hour  average)  - 

Average  Concentration  over  24  hours  - 

B.  Ontario  Occupational  Health  Guidelines: 

Thrsshold  Limit  Value  - 
(Over  3  Hours)  - 

C .  Occupational  Standards  (TLV)  Elsewhere: 
West  Germany 

Sweden 

II  AHrli  tinna  1     T n 'forma -H in  ■ 

-  U.S.  Occupational  Health  Standard:  Carcinogen 


IV       COMMENTS 


Used  as  a  curing  agent  for  several  elastomers  and 
epoxy  resins. 


MOLYBDENUM  AND  MOLYBDENUM  COMPOUNDS 
I  PROPERTIES 


Compound 

For 

inula 

Mol. 
wt. 

P    V.P. 

St. 

B.P. 

M.P. 

Sol 
In 

C 

C 

H20 

Molybdenum 

Mo 

95.94  S 

5560 

2610 

INSOL 

Molybdate  Orange 

Dlsulphide 

MoS2 

160.07  S 

1185 

INSOL 

Dioxide 

Mo02 

S 

INSOL, 

Trioxlde 

M0O3 

143.94  S 

1155 

795 

SOL. 

(in)  Oxide 

Ko203 

239.90  S 

INSOL. 

II    HEALTH  EFFECTS  (see  Toxic  Hazard  Rating  Code): 


Inhalation 


Irritant 


Acute  Local  - 
Acute  Systemic  - 
Chronic  Local  - 
Chronic  Systemic  - 


Additional  Information  - 

-  Molybdenum  Cpds:  no  reported  cases  of  Industrial  poisoning. 
Rapidly  excreted  by  body;  not  stored.  • 

-  General  agreement  that  Molybdenum  compounds  exhibit  low  order 
of  toxicity 


MOLYBDENUM  AND  MOLYBDENUM  COMPOUNDS       (2) 
1 1 1     OCCUPATIONAL  AMD  ENVIRONMENTAL  A I H  STANDARDS: 

A .  Ontario  Environmental  Air  Standards: 

Point  of  Impingement  {half -hour  average)  - 

Average  Concentration  over  24  hours  - 


B.  Ontario  Occupational  Health  Guidelines; 

Threshold  Limit  Value  - 
(Over  8  Hours)  - 

C.  Occupational  Standards  (TLV)  Elsewhere 
West  Germany 


Soluble  Compounds 
Insolbule  Compounds 


Sweden 


Soluble  Compounds 
Insoluble  Compounds 


uq/nf 
5000 
10000 


ug/nr 

5000 
10000 


D.       AHrlitinnaT     Information; 


Soviet  TLV  (1966);  Soluble  compounds  4000  ug/m3 

Insoluble  Compounds  6000  ug/m3 


IV 


COMMENTS 


about  85%  of  all  Mo  produced  1s  used  as  an  alloying  agent  In  Iron-base 

alloys  (alloy  steels,  stainless  steels,  tool  steels,  alloy 

cast  iron) 

remainder  used  in  production  of  Mo  chemicals. 


MORPHOLINE 
I     PROPERTIES 


Physical  State  (ambient  temp.)  - 
Vapour  Pressure  (25°C)  - 
Chemical  Formula  - 
Molecular  Weight  - 
Boiling  Point  - 
Melting  Point  - 
Solubility  in  Water  - 
Additional  Information  - 

-  Synonyms:  Tetrahydro  -  1 ,4  -  oxazine, 

Diethylenimide  oxide 

-  colorless,  hygroscopic  oil;  volatile  with  steam 

-  characteristic  amlne-like  odor 

-  soluble  In  organic  solvents 

-  strongly  alkaline 


L 

6.6  mm  at  20  C 

0CH2CH2NHCH2CH2 

87.1 

128  C 

-4.8  C 

Very  Soluble 

II     HEALTH  EFFECTS  (see  Toxic  Hazard  Rating  Code): 

Inhalation      Irritant 
Acute  Local  -  2 

Acute  Systemic  -  2 

Chronic  Local  - 
Chronic  Systemic  - 

Additional  Information  - 

liquid  and  vapor  are  irritating  to  skin,  eyes,  and  mucous 
membra nces 

-  has  produced  kidney  and  liver  damage  1n  experimental  animals 

-  Industrial  use  has  resulted  in  some  cases  of  respiratory  tract 
irritation  but  no  chronic  effects  have  been  reported 


MORPHOLINE 

III     OCCUPATIONAL  AND  ENVIRONMENTAL  AIR  STANDARDS 


A.  Ontario  Environmental  Air  Standards 


Point  of  Impingement  (half-hour  average) 


Average  Concentration  over  2\   hours  - 


B .  Ontario  Occupational  Health  fin i deli nes: 


Threshold  Limit  Value  - 
(Over  8  Hours)  - 

C.  Occupational  Standards  (TLV).  Elsewhere 
West  Germany  (skin)     ^q 


(skin)  20  ppm;  70000  ug/nf 


r 


(ug/m3) 
70000 


Sweden 


-      .'     I    *   J      •    -  1  7     .    C     ..      .   ,.  ■!._, 

MUU    •    '■   I  i  •'  Mi    I         i  I  I       Ul   h'ML   IUIJ  . 


U.S.  TLV  of  20  ppm  adopted  to  prevent  irritation  and  harmful 
effects  on  the  eyes 


IV 


COMMENTS 

-  used  as  a  solvent  for  resins,  waxes,  dyes 

-  morphollne  fatty  acid  salts  are  used  as  surface  active  agents 
and  emulsifiers 

-  other  morpholine  compounds  are  used  as  corrosion  inhibitors, 
anti-oxidants,  plasticizers,  insecticides  and  herbicides. 


NAPHTHALENE 
PROPRTIff) 

Physical  State  (ambient  temp.)  -  S 

Vapour  Pressure  (25°C)  -  0.0866  mm  Hg 

Chemical  Formula  -  ^10^8 

Molecular  Weight  -  128.2 

Boiling  Point  -  217-9  c 

Melting  Point  -  80.1  C 

Solubility  in  Water  -  Slightly  Soluble 

Additional  Information  - 

-  Synonyms:  Tar  Camphor,  White  tar,  Naphthene,  Moth  Flakes 

-  most  abundant  single  component  of  coal  tar 

-  white  crystalline,  volatile  flakes.  Sublimes  slowly  at 
room  temperature 

-  strong  aromatic  odor 

-  moderately  soluble  1n  benzene,  very  soluble  in  alcohol  and 
ether. 


II     HEALTH  EFFFCTS  (see  Toxic  Hazard  Rating  Code): 

Inhalation      Irritant 
Acute  Local  -  2 

Acute  Systemic  -  2 

Chronic  Local  -  1 

Chronic  Systemic  -  1 

Additional  Information  - 

-  irritating  to  eyes 

-  inhalation  can  cause  headache,  nausea,  and  loss  of  appetite 
Injury  to  the  cornea  and  kidney  damage  have  also  been  reported. 


NAPHTHALENE  (2) 

1 1 1     OCCUPATIONAL  AND  ENVIRONMENTAL  AIR  STANDARDS: 

A.  Ontario  Environmental  Air  Standards: 
Point  of  Impingement  (half-hour  average)  - 

Average  Concentration  over  21  hours  - 

B.  Ontario  Occupational  Health  Guidelines: 

Threshold  Limit  Value  -  10  ppm;  50000  ug/m** 

(Over  3  Hours)  - 

C.  Occupational  Standards  (TLV)  Elsewhere: 

(PpnQ        "lug/m3) 
West  Germany       —^~  -55555- 

Sweden 


-i     >  utii 1   -  ..  r„ ,  u.i.,, 


U.S.  TLV  OF  10  ppm  is  adopted  to  prevent  corneal  Injury. 


IV       COMMENTS 


about  75%  of  total  production  used  in  the  production  of  phthallc 

anhydride 

an  Intermediate  1n  production  of  various  products  (naphthol » 

"Tertralln",  "Decalln",  chlorinated  naphthalenes) 

chlorinated  naphthalenes  used  as  solvents  for  fire  proofing 

and  waterproofing  fabrics 

used  as  an  insecticide 


NAPHTHYLAMINE    (<  and    6) 
I  PROPERTIES 

Physical   State  (ambient   temp.)   -  S 

Vapour  Pressure  (25°C)   -        1    mn    Hg    ?    106    C 

Chemical    Formula  -  C. »    H      NH_ 

Molecular  Weight  -  14  3.2 

Boiling. Point  -  300    C    (foroC);    306C    (for    6) 

Melting  Point  -  50C    (for*);    112C    (for    6) 

Solubility  in  Water  -  *J :    slightly    soluble 

Additional    Information-        e:    soluble 
oC   form 

-  synonyms:    1 -Naphthyl ami ne ,    1 -Ami nonaptha 1 ene  ,    Naphthal i dam, 

Naphthal  i  d  i  n  e 

-  White  crystals,  reddening  on  exposure  to  air 

-  Soluble  in  alcohol  and  ether 

-  Unpleasant  odor 

B    form 


-  Synonyms:     2-Naphthyl amine,  2-Aminonaphthalene,  2-Naphthalamine, 
2-  Naphthal amine 

-  White  to  faint  pink  flakes.     Faint  aromatic  odor 

-  Soluble  In  alcohol,  ether,  benzene 

HEALTH  EFFECTS   {sec  Toxic  Hazard  Katrrrg  Loae;:      - 


Inhalation  Irritant 

Acute  Local    -  2 

Acute  Systemic  -  3 

Chronic  Local    - 
Chronic  Systemic   -  3 

Additional    Information   - 

-  can    be    absorbed    into    body    via    lungs,    gastrointestinal    tract, 
and    skin 

-  long    and    continued    exposures    to    even    small    amounts    can    pro- 
duce   tumors    and    cancers    of    the    bladder 

-  recognized    as    a    carcinogen    by   OSHA    (U.S.)    Germany   and    Sweden 


NAPHTHYLAMINE  t  <*   and    6    )      (2) 

1 1 1  OCCUPATIONAL  AMD   EMVIHONMrN'Tfll.   A I  ft   STAfjOARDS: 

A .  Ontario  Environmental   Air  Standards: 
Point  of  Impingement   (half-hour  average)   - 

Average  Concentration  over  24  hours  - 

B.  Ontario  Occupational  Health  Guidelines: 

Threshold  Limit  Value  - 
(Over  8  Hours)  - 

C .  Occupational  Standards  (TLV)  Elsewhere: 
West  Germany 

Sweden 

D.  Arlrli  tinna!     TnfnmaHnn  ; 

-  U.S.  Occupational  Standard:  Carcinogen 


1 v  COMMENTS 


used    as    dyes    and    dye    intermediates 


NICKEL  AND  NICKEL  COMPOUNDS 
I  PROPERTIES 


Compound 

Formula 

Mol. 
wt. 

P 
St. 

V 
25 

.P. 
C 

B.P. 

C 

M.P. 
C 

Sol 

In 

H20 

Nickel 

Ni 

58.71 

2900 

1455 

INSOL. 

Carbonate 

NiC03 

118.72 

S 

decomp. 

SL.SDL 

Carbonyl 

Ni(C0)4 

170.75 

L 

or 

S 

43 

-25 

SL.SOL 

Chloride 

NiCl2 

129.62 

S 

Subl. 
973 

1001 

V.SOL. 

2-Ethylhexoate 

Ferrite 

Oxide 

N»0 

74.71 

S 

1990 

INSOL. 

ill)   Acetate 

N(C2H302)2 

176.80 

s 

16.6 

decomp 

.  INSOL. 

Selenide 

NiSe 

137.67 

s 

INSOL. 

Subsulfide 

Ni  3S2 

240.26 

s 

790 

INSOL. 

Sulphate 

NiS04 

154.78 

s 

decomp. 
848 

V.SOL, 

II     HEALTH 

FFFFCTS  (see  Toxic 

Hazard 

Rati  nq 

Cod. 

?)'• 

Inhalation 


Acute  Local  - 
Acute  Systemic  - 
Chronic  Local  - 
Chronic  Systemic 


irritant 


Additional  Information  - 

Several  compounds  are  recoqnized  carcinogens 

Human:  Ni(C0)4  (U.S.  Sweden) 

Ni  (respirable)  (Sweden,  West  Germany) 

Animal:  Ni(C0)4  (West  Germany) 
suspected  carcinogens:  Nickel  subsulfide,  Nickel  Oxide 
Lung  and  sinus  cancers  observed  in  Nickel  workers 
Respiratory  disorders,  gastric  and  laryngeal  cancers  and  various 
sarcomas  also  observed 
causes  chronic  dermatitis 


NICKEL  AND  NICKEL  COMPOUNDS   (2) 
1 1 1     OCCUPATIONAL  Af.'D  ENVIRONMENTAL  AIS  STANDARDS; 

A .  Ontario  Environmental  Air  Standards: 

Point  of  Impingement  (half-hour  average)  -    Nickel:     5  ug/m"* 

N1(C0)4:  1,5  ug/m3 

Average  Concentration  over  24  hours  -     2,0  ug/m3 

B.  Ontario  Occupational  Health  Guidelines: 

Metal,  Insoluble  Compounds:  1000  ug/m3  (as  NI) 
Threshold  Limit  Value  -  Soluble  compounds:  100  ug/m3  (as  N1) 

(Over  8  Hours)  -       Nickel  Carbonyl:    W  ppm;7a?ug/m3 

C.  Occupational  Standards  (TLV)  Elsewhere: 
West  Germany 


ppm       ug/m 


Sweden  metal ,  Insoluble  compounds  *  10 


n.   AHrMtirmal  Information- 


IV       COMMENTS 


Va 


NITRIC  ACID 

I    PROpi"iirr. 

Physical  State  (ambient  temp.)  -  L 

Vapour  Pressure  (25°C)  -  60.8  mm  Hg 

Chemical  Formula  -  HNO, 

Molecular  Weight  -  63.01 

Roiling  Point  -  83  C 

Melting  Point  -  "42  c 

Solubility  in  Water  -  Verv  Soluble 

* 

Additional  Information  - 

-  Synonyms:  Aquo  Fortis,  Azotic  Acid,  Hydrogen  Nitrate 

-  transparent,  colorless,  or  yellowish,  fuming  liquid.  A  strong 
monobasic  acid.  Powerful  oxidizing  agent 

-  releases  NO2  on  exposure  to  light,  giving  rise  to  yellow  dis- 
coloration 

-  characteristic  choking  odor 

-  attacks  almost  all  metals.  Decomposes  violently  in  alcohol 

-  exact  composition  of  "fumes"  or  vapor  depends  on  temperature, 
humidity  and  whether  or  not  the  add  is  1n  contact  with  other 
materials  such  as  heavy  metals  or  organic  compounds.  Vapor 
may  consist  of  a  mixture  of  various  nitrogen  oxides  and  of 
nitric  acid  vapor. 

II     HEALTH  EFFECTS  (see  Toxic  Hazard  Rating  Code): 

Inhalation      Irritant 
Acute  Local  -  3  3 

Acute  Systemic  -  3 

Chronic  Local  -  2 

Chronic  Systemic  - 

additional  Information  - 

-  irritant  to  mucous  membranes  of  eyes  and  respiratory  tract,  and 
to  skin 

-  vapor  and  mist  are  corrosive  to  teeth 

-  continued  exposure  to  vapor  may  cause  chronic  bronchitis 
and  pulmonary  edema;  more  severe  exposure  may  cause  chemical 
pneumonitis 

-  usually  found  in  conjunction  with  N02  which  is  more  hazardous 


NITRIC  ACID    (2) 
1 1 1     OCCUPATIONAL  AND  ENVIROflMrHTAL  AIR  STANDARDS: 

A.  Ontario  Environmental  Air  Standards: 

Point  of  Impingement  (half-hour  average)  -    100  ug/m 

Averse  Concentration  over  21  hours  - 

B.  Ontario  Occupational  Health  Guidelines: 

Threshold  Limit  Value  -  2  ppm;  5000  ug/m3 

(Over  8  Hours)  - 

C  Occupational  Standards  (Tt.V)  Elsewhere: 

~       "      (ppm)     Tug/m3) 
West  Germany  ]Q  2SQQQ 

Sweden  2  5000 


r\  .i  .i  i  :  j.  *  ...  i   t  *  r  - ,  .  —  :  _  . 


U.S.  TLV  of  2  ppm  adopted  to  prevent  irritation  and  corrosion 


COMMENTS 

-  about  75%  used  in  manufacture  of  agricultural  fertilizers 
(NH4N03).  About  15%  used  in  explosives  (nitrates  and  nitro- 
compounds). About  10%  used  by  chemical  industry. 

-  paint  and  varnish  manufacture;  photooraphic  industry;  petroleum 
refineries;  pharmaceuticals,  medicine;  toilet  preparations, 
metallurgy. 


4  -  NITROBIPHENYL 
I     PROIT^ITJES 


Physical  State  (ambient  temp.)  - 

S 

Vapour  Pressure  (25°C)  - 

Chemical  Formula  - 

C12HgN02 

Molecular  Weight.  - 

199.21 

Boil ing  Point  - 

340  C 

Welting  Point  - 

114  C 

Solubility  in  Water  - 

Insoluble 

Additional  Information  - 

Synonyms:  p-Nitropiphenyl ;  p -Phenyl  nitrobenzene;  4-Phenyl nitrobenzene 
Soluble  in  alcohol  and  ether 


II     HEALTH  EFFECTS  (see  Toxic  Hazard  Rating  Code): 

Inhalation      Irritant 
Acute  Local  - 
Acute  Systemic  - 
Chronic  Local  - 
Chronic  Systemic  - 


Additional  Information  - 

-  recognized  as  a  carcinogen  by  OSHA  (U.S.);  and  Sweden 

-  has  caused  cancer  of  the  bladder  in  humans 


4  -  NITROBIPHENYL    (2) 
HI  OCCUPATIONAL   A;.'!3   rMVIROfl'lfNTAI.  AIR  STMOARQS: 


A .  Ontario  Environmental   Air  Standards: 
Point  of  Impingement   (half-hour  average) 

Average  Concentration  o^/er   24  hours  - 

B .  Ontario  Occupational  Health  Guidelines: 

Thrashold  Limit  Value  - 
(Over  8  Hours)  - 

C .  Occupational  Standards  (TLV)  Elsewhere: 
West  Germany 

Sweden 

fl.       AHrh'  {-innal     Trifnrmaf  inn  : 

-  U.S.  Occupational  Standard:  Carcinogen 


IV       COMMENTS 


V 


N-HITROSODIMETHYLAMINE 
I     PROPERTIES 


Physical  State  (ambient  temp.)  -  L 

Vapour  Pressure  (25°C)  - 

Chemical  Formula  -  C  H  N  0 

2  6  2 

Molecular  Weight  -  '      74  i 

Boiling. Point  -  152  C 

Melting  Point  - 

Solubility  in  Water  -  Soluble 

Additional  Information  - 

-  Synonyms:  Dimethyl nitrosoamine,  DMN 

-  yellow  liquid 

-  soluble  In  alcohol  and  ether 


II     HEALTH  EFFECTS  (see  Toxic  Hazard  Rating  Code): 

Inhalation      Irritant 
Acute  Local  -  3 

Acu*.<?  Systemic  -  3 

Chronic  Local  - 
Chronic  Systemic  -  3 

Additional  Information  - 

-  highly  toxic  especially  by  skin  contact 

-  has  caused  fatal  liver  disease  in  humans 

-  recognized  as  a  carcinogen  by  OSHA  (U.S.),  Germany  and  Sweden 

-  no  contact  by  any  route  should  be  permitted 


N-NITROSODIMETHYLAMINE     (2) 
1 1 1  OCCUPATIONAL  AND   EMVTRONMrriTAI.  AIR  STAWARflS 

A.  Ontario  Environmental   Air  Standards: 
Point  of  Impingement  (half-hour  average) 

Average  Concentration  over  24  hours  - 

B .  Ontario  Occupational  Health  Guidelines: 

Threshold  Limit  Value  - 
(Over  8  Hours)  - 

C.  Occupational  Standards  (TLV)  Elsewhere: 
West  Germany 

Sweden 

n.       AHrliHnnal     Tnfnrmat  inn  : 

-  U.S.  Occupational  Standard:  Carcinogen 


rv       COMMENTS 


formed  in  ambient  air  by  photochemical  reaction  between  NO 
and  dimethylamine  * 


OXALIC  ACID 
PROPRTIfS 


Physical  State  (ambient  temp.) 
Vapour  Pressure  (25°C)  - 
Chemical  Formula  - 
Molecular  Weight  - 
Boiling  Point  - 
Melting  Point  - 
Solubility  in  Water  - 
Additional  Information  - 


0.0065  mm  Hg  P  55  C 


C00HC00H 
126.1 


H„0 


Sublimes  at  150  C 

101  C  (anhydrous  189  C) 

Soluble 


Synonym:  Ethanedioic  Acid 

Transparent,  colorless  crystals 

soluble  in  alcohol  and  ether,  insoluble  in  benzene 


II     HEALTH  EFFf CTS  (see  Toxic  Hazard  Rating  Code): 


Acute  Local  - 
Acute  Systemic  - 
Chronic  Local  - 
Chronic  Systemic 


Inhalation 

3 

3 
3 
2 


Irritant 


Additional  Information  - 

-  systemic  effects  are  most  severe  for  Ingestion.  Poisoning 
by  ingestion  can  be  quickly  fatal 

-  airborne  dust  and  vapor  are  Irritative  to  the  eyes  and  upper 
respiratory  tract,  and  cause  ulceration  of  mucous  membranes 
of  the  nose  and  throat,  general  irritability,  headaches 

-  severe  exposures  cause  albumlnura  ,  chronic  cough,  vomiting, 
general  emaciation  and  weakness 

-  has  a  caustic  effect  on  skin  and  may  cause  dermatitis 


OXALIC  ACID  (2) 
1 1 1     OCCUPATIONAL  AND  EHVIROHMFNTAL  AIR  STAriOAROS: 

A .  Ontario  Environmental  Air  Standards: 

Point  of  Impingement  (half-hour  average)  - 

Average  Concentration  over  24  hours  - 

R .  Ontario  Occupational  Health  Guidelines: 

Threshold  Limit  Value  -  1000  ug/m3 

(Over  8  Hours)  - 

C .  Occupational  Standards  (TLV)  Elsewhere: 
West  Germany 

Sweden 

U    .  Mk.lj    I ^)    lt|l(L    |Oll    . 


IV       COMMENTS 


-  used  as  a  metal  cleanser,  purifying  agent  and  as  an 
intermediate  for  many  compounds 

-  used  in  leather  tanning,  and  as  a  paint  remover. 


C(CH20H)4 


PENTALRYTHRITOL 
I     PROPERTIES 

Physical  State  (ambient  temp.)  - 
Vapour  Pressure  (25°C)  - 
Chemical  Formula  - 
Molecular  Height  -  136.1 

Roiling  Point  -  276  C  (30  mm) 

Melting  Point  -  262  C 

Solubility  in  Writer  -  Soluble 

Additional  Information  - 

-  Synonyms:  Pentek,  Tetramethylomethane,  Monopentaerythritol 

-  crystalline,  white  powder;  odorless 

-  slightly  soluble  in  alcohol.  Insoluble  in  other  common  organic 
liquids 


II     HEALTH  EFFECTS  (see  Toxic  Hazard  Rating  Code): 

Inhalation      Irritant 
Acute  Local  - 

Acute  Systemic  - 

Chronic  Local  - 

Chronic  Systemic  - 

Additional  Information  - 
-  Low  toxicity.  Regarded  as  a  nuisance  dust. 


PENTAERYTHRITOL  (2) 
1 1 1     OCCUPATIONAL  AMD  CTiV  I ROMMF'iTA!  AIR  STANDARDS : 

A.  Ontario  Rnvironmental  Air  Standards: 
Point  of  Impingement  (half-hour  average)  - 

Average  Concentration  over  ?A   hours  - 

B.  Ontario  Occupational  Health  Guidelines: 

Threshold  Limit  Value  -  10000  ug/m3 

(Over  0  Hours)  - 

C  Occupational  Standards  (TLV)  Elsewhere: 
West  Germany 

Sweden 

n    AHrii tinnal  Information ; 


IV       COMMENTS 


used  in  manufacture  of  syn  thetic  resins,  and  in  the  paint  and 
varnish  industry 

also  used  in  pharmaceuticals,  insecticides,  synthetic  lubricants,  and 
as  plasticizers. 


PHENOL 
I     MKHTRTIES 

Physical  State  (ambient  temp.)  -  S 

Vapour  Pressure  (25°C)  -  1.64  mm  Hg  @  40.1  C 

Chemical  Formula  -  ^6H5^ 

Molecular  Weight  -  94-l 

Boiling  Point  -  lfll -8  C 

Melting  Point  -  43  c 

Solubility  in  Water  -  Soluble 

Additional  Information  - 

-  synonyms:  carbolic  acid,  hydrobenzene,  phenlc  acid,  phenyl ic 
acid,  benzophenol 

-  white  crystalline  solid.  Acquires  red  color  when  exposed  to 
air  and  light.  Absorbs  water 

-  sharp  burning  taste;  characteristic  sweet  odor 

-  very   soluble  in  alcohol  and  common  organic  solvents 


II     HEALTH  EFFECTS  (see  Toxic  Hazard  Rating  Code): 

Inhalation      Irritant 
Acute  Local  -  3         3 

Acute  Systemic  -  3 

Chronic  Local  -  2 

Chronic  Systemic  -  2 

Additional  Information  - 

-  a  protoplasmic,  systemic  poison.  Very  irritant  to  tissue. 
Very  readily  absorbed  through  the  skin 

Acute  Poisoning 

-  main  effect  is  on  central  nervous  system.  Absorption  via  skin 
can  be  fatal.  Where  death  is  delayed,  damage  to  kidneys,  liver, 
pancreas,  spleen,  and  pulmonary  edema  may  result. 

Chronic  Poisoning 

-  causes  digestive  disturbances,  nervous  disorders   and 
skin  erruptions.  May  cause  damage  to  kidneys  and  liver 

-  causes  dermatitis  -  stated  to  be  a  cocardnogen 


PHENOL  (2) 
1 1 1     OCCUPATIONAL  AND  ENVTROHHFNTAl  AIR  STANOAROS: 

A .  Ontario  Environmental  Air  Standards: 

Point  of  Impingement  (half-hour  average)  -    100  ug/m3 

Average  Concentration  ov,?r  21  hours  - 

B .  Ontario  Occupational  Health  Guidelines: 

Threshold  Limit  Value  -  (skin)  5  ppm;  19000  ug/m3 
(Over  3  Hours)  - 

C.  Occupational  Standards  (TLV)  Elsewhere: 
West  Germany  (skin)    5  19000 

Sweden  (skin)         5  19000 


-  U.S.  TLV  of  5  ppm  adopted  to  prevent  systemic  effects 
via  inhalation 

-  Soviet  TLV  (1967)  1  ppm 

-  Czechoslovakia  TLV  (1969)  5  ppm 


IV       COMMENTS 


used  in  manufacture  of  phenolic  and  epoxy  resins,  various 
organic  chemicals,  paint  and  varnish,  pharmaceuticals,  and 
pesticides. 


i 


PHOSGENE 
I     PROPERTIES 

Physical  State  (ambient  temp.)  -  L  or  G 

Vapour  Pressure  (25°C)  -                 1180  mm  at  20C 

Chemical  Formula  -  COCl- 

Molecular  Weight  -  98.92 

Boiling  Point  -  8.2  C 

Melting  Point  -     *  -128  C 

Solubility  in  Water  -  Slightly  Soluble 

Additional  Information  - 

-  Synonyms:  Carbonyl  Chloride;  Carbon  Oxychlorlde;  Chloroformyl 

Chloride;  CG 

-  Colorless  gas,  or  colorless  volatile  liquid 

-  Strong,  suffocating  odor,  especially  when  concentrated 

-  Soluble  In  benzene,  toluene,  acetic  add  and  most  liquid  hydrocarbons 
Hydrolyzed  slowly  by  water  to  form  HC1  and  CO. 


II     HEALTH  EFFECTS  (see  Toxic  Hazard  Rating  Code): 

Inhalation      Irritant 
Acute  Local  -  3  3 

Acute  Systemic  -  3 

Chronic  Local  - 
Chronic  Systemic  - 

Additional  Information  - 

-  the  decomposition  in  lungs  of  phosgene  to  HC1  (and  CO)  results  1n 
pulmonary  edema,  pneumonia,  and  lung  abscess 

-  inhalation  of  high  concentrations  may  be  quickly  fatal 

-  concentrations  of  3-5  ppm  cause  irritation  of  eyes  and  throat. 
However,  irritation  is  not  immediate,  even  In  fatal  concentrations, 
giving  no  immediate  warnlnq  that  dangerous  concentrations  are  being 
inhaled. 


PHOSGENE  (2) 

III     OCCUPATIONAL  AND  ENVIRONMFNTAL  AIR  STANDARDS: 


A.  Ontario  Environmental  Air  Standards: 

Point  of  Impingement  (half-hour  average)  -   130  ug/m3 

Average  Concentration  over  24  hours  - 

B.  Ontario  Occupational  Health  Guidelines: 

Threshold  Limit  Value  -      0.05  ppm;  200  ug/m3 
(Over  8  Hcurs)  - 

C.  Occupational  Standards  (TLV)  Elsewhere:    3 

t  PP"1  J        (ug/m  ) 
West  Germany 

0.1  400 

Sweden  0.05         200 

0.  Addition?.!  Information: 

-  U.S.  TLV  of  0.05  ppm  is  based  on  human  response 

-  Soviet  TLV  (1959)  0.1  ppm 

-  Czechoslovakia  TLV  (1969)  0.1  ppm 


IV       COMMENTS 


-  used  in  organic  synthesis,  especially  of  1socyanatesy polyurethane 
and  polycarbonate  resins,  carbamates,  organic  carbonates  and 
chloroformates 

-  used  in  manufacture  of  pesticides,  herbicides,  and  dyes. 


PHOSPHINF 
I     raO.TRTIES 

Physical  State  (ambient  temp.)  -  G 

Vapour  Pressure  (25  C)  - 

Chemical  Formula  -  PH3 

Molecular  Weight  -  34-04 

Boiling  Point  -  "85  C 

Melting  Point  -  -133.5  C 

Solubility  in  Water  -  Slightly  Soluble 

Additional  Information  - 

-  Synonym:  Hydrogen  Phosphide 

-  Colorless  gas;  disagreeable,  garlic-like  odor 

-  soluble  in  alcohol  and  ether 


II     HEALTH  EFFECTS  (see  Toxic  Hazard  Rating  Zode): 


Inhalation 

Irritant 

2 

2 

3 

Acute  Local  - 

Acute  Systemic  - 

Chronic  Local  - 

Chronic  Systemic  -  3 

Additional  Information  - 

-  toxic  action  has  not  been  fully  determined.  It  appears  to  cause  a 
depression  of  the  central  nervous  system,  and  irritation  of  the  lungs. 
It  may  also  cause  pulmonary  edema. 

-  continued  exposure  to  very   low  concentrations  causes  anemia,  bronchitis, 
gastrointestinal  disturbances,  and  visual,  speech,  and  motor 
disturbances 

-  acute  exposures  lead  to  convulsions,  coma,  and  death. 


PHOSPHINE  (2) 

III     OCCUPATIONAL  AMD  EHVIRONMFNTAL  AIR  STANDARDS: 


A.  Ontario  Environmental  Air  Standards: 
Point  of  Impingement  (half-hour  average)  - 

Average  Concentration  oyer   24  hours  - 

B.  Ontario  Occupational  Health  Guidelines: 

Threshold  Limit  Value  -    0.3  ppm;  400  uq/m3 
(Over  8  Hcurs)  - 

C.  Occupational  Standards  (TLV)  Elsewhere: 

(ppm)        '  (ug/m3) 
West  Germany         Q  1  15Q 

Sweden  °'3  400 

n,  ArM*tipn;0  TnforT^^inn: 

-  Soviet  TLV  (1967)  and  Czechoslovakia  TLV  (1969):  0.07  ppm 


IV       COMMENTS 


used  in  preparation  of  various  organic  compounds 
doping  agent  for  solid  state  electronic  components 


PHOSPHORIC  ACID 
I     PROPERTIES 

Physical  State  (ambient  temp.) 
Vapour  Pressure  (25°C)  - 
Chemical  Formula  - 
Molecular  Weight  - 
Boilinq  Point  - 
Meltinq  Point  - 
Solubility  in  Water  - 
Additional  Information  - 


.0285  mm  Hg  9   20  C 

H3P04 

98.0 


42.4  C 

Very  Soluble 


-  Synonym:  Orthophosphoric  Acid 

-  Clear,  colorless,  odorless  liquid  or  transparent  crystalline 
solid,  depending  on  concentration  and  temperature 

-  soluble  in  alcohol.  Corrosive  to  ferrous  metals  and  alloys. 

-  forms  para-  and  neta-  phosphoric  acids  upon  heating  to  200  C 


II    HEALTH  EFFECTS  (see  Toxic  Hazard  Rating  Code) 


Acute  Local  - 
Acute  Systemic  - 
Chronic  Local  - 
Chronic  Systemic 


Inhalation 

2 

2 


Irritant 


Additional  Information 


-  irritant  to  eyes  and  skin 

-  much  less  harmful  than  nitric  or  sulfuric  add 


PHOSPHORIC  ACID  (2) 
1 ! J     OCCUPATIONAL  AND  ENVIROMMr NTA1.  AIR  STANDARDS: 

A .  Ontario  Environmental  Air  Standard s : 

Point  of  Impingement  (half-hour  average)  -    100  ug/m3  (as  P  0  ) 

2  5 

Averago  Concentration  over  2A   hours  - 


B.  Ontario  Occupational  Health  Guidelines: 

Threshold  Limit  Value  -  3 

1000  ug/m 
(Over  0  Hours)  - 

C .  Occupational  Standards  (TLV)  Elsewhere : 
West  Germany 

Sweden 


'/  •  mm  l  1.  I  oil  ii  i       i  ii  i  ui  II '(l  K.  I  Ufl  ! 


IV 


COMMENTS 


-  about  80S  of  total  production  1s  converted  into  calcium  phosphate 
and  ammonium  phosphate  for  fertilizer 

-  another  major  use  is  production  of  sodium  and  potassium  phosphates 
for  use  in  detergents  and  cleaning  compounds 

-  acid  used  for  pickling  and  rust  proofing  of  metals 

-  phosphates  included  in  many  other  products 


PHOSPHORUS  (white  or  yellow) 
I     PROmTIES 

Physical  State  (ambient  temp.)  -  S 

Vapour  Pressure  (25°C)  -                  0.0388  mm  Hg 

Chemical  Formula  -  P* 

Molecular  Weight  -  123.9 

Boiling  Point  -  280  C 

Melting  Point  -  44.1  C 

Solubility  in  Water  -  Insoluble 

Additional  Information  - 

-  Crystalline,  transparent,  wax-like  solid;  non-metallic;  colorless 
to  yellow 

-  occurs  in  3  allotropic  forms:  white  (or  yellow),  red,  and  black 

-  Insoluble  in  alcohol.  Soluble  1n  some  organic  solvents  (benzene, 
C$2, etc.)  and  oils 

-  darkens  on  exposure  to  light.  Exhibits  phosphorescence  at  room 
temperature 


II     HEALTH  EFFECTS  (see  Toxic  Hazard  Rat inn  Code): 

Inhalation      Irritant 
Acute  Local  -  3 

Acute  Systemic  -  3 

Chronic  Local  - 
Chronic  Systemic  -  3 

Additional  Information  - 

-  white  phosphorus  is  most  toxic  allotrope 

-  vapors  (evolved  on  burning)  are  irritative  to  nose,  throat  and 
lungs,  eyes,  skin,  and  mucous  membranes 

-  can  be  absorbed  via  lungs.  Has  an  acute  effect  on  liver 

-  prolonoed,  low-level  exposure  causes  damage  to  bones,  particularly 
the  jaw.  Also  severe  effect  on  teeth 

-  airborne  phosphorus  can  damage  eyes  severely 


PHOSPHORUS  (white  orye11ow)(2) 
1 1  r     OCCUPATIONAL  Afi!)  ENVIRn.'.'Mr  rjTAL  A I R  STANDARDS ! 


A .  Ontario  Environnental  Air  Standards: 
Point  of  Impingement  (half-hour  average)  - 

Average  Concentration  over  24  hours  - 

B.  Ontario  Occupational  Health  flu i dell nes: 

Threshold  Limit  Value  -  100  ug/m3 

(Over  8  Hours)  - 

C.  Occupational  Standards  (TLV)  Elsewhere: 
West  Germany        100  ug/m3 

Sweden 

H,       Arlrli  tinnal     Tnf nrmat i nn  ; 


U.S.  TLV  of  100  ug/m  adopted  on  basis  of  human  response 
Soviet  (1967)  and  Czechoslovakia  (1969)  TLV:  30  ug/m3 


Iv       COMMENTS 


the  major  consumers  of  phosphorus  are  as  follows (with  percentages 
of  total  production): 

-  Detergent  Phosphates:  50%  (Hkely  to  change) 

-  Liquid  Fertilizers:  14% 

-  Food,  water  treatment,  pharmaceuticals,  various  chemicals:  16% 

-  Alloys,  pyrotechnics,  fuel  additives,  pesticides,  plasticizers: 

20% 


PHTHALIC  ANHYDRIDE 
I     PROPERTIES 

Physical  State  (ambient  temp.)  -  S 

Vapour  Pressure  (25°C)  -  1 .0  mm  Hg  9   96.5  C 

Chemical  Formula  ~  CgH.CO-CO 

Molecular  Weight  -  148.1 

Boiling  Point  -  295.1  C 

Melting  Point  -     '  131.2  C 

Solubility  in  Water  -  Slightly  Soluble 

Additional  Information  - 

-  Synonym:  Phthalandione 

-  white  crystalline  needles;  mild  odor 

-  sublimes  readily 

-  soluble  in  alcohol 


Inhalation 

Irritant 

1 

1 

1 

1 

II     HEALTH  EFFECTS  (see  Toxic  Hazard  Rating  Code) 


Acute  Local  - 
Acute  Systemic  - 
Chronic  Local  - 
Chronic  Systemic  - 

Additional  Information  - 


-  skin,  eye,  and  upper  respiratory  irritant 

-  exposed  workers  have  developed  chronic  eye  inflammation,  chronic 
bronchitis,  and  emphysema 

-  also  a  skin  sensitizer,  and  can  cause  allergic  reactions 


.  i 


PHTHALIC  ANHYDRIDE   (2) 
III     OCCUPATIONAL  AND  ENVIRONMENTAL  AIR  STANDARDS: 


A.  Ontario  Environmental  Air  Standards: 

Point  of  Impingement  (half -hour  average)  -   100  ug/m 

Average  Concentration  over  24  hours  - 

B .  Ontario  Occupational  Health  Guidelines: 

Threshold  Limit  V-ilue  -         |  ppm;  €000  ug/m3 
(Over  8  Hours)  - 

C.  Occupational  Standards  (TLV)  Elsewhere:     » 

(ppm)         (ug/m  ) 
West  Germany  5000 

Sweden  2  1 2000 

D .  Additional  Information: 

-  Soviet  TLV  (1967)  0.2  ppm 

-  Czechoslovakia  TLV  (1969)  1  ppm 


IV       COMMENTS 


used  in  manufacturing  of  plastics,  resins,  paints,  varnishes, 
pesticides,  pharmaceuticals,  and  medicines. 


' 


>t£ 


§   -  PROPIOLACTONE 
[     PROPERTIES 


Physical  State  (ambient  temp.)  -  l 
Vapour  Pressure  (25°C)  - 

Chemical  Formula  -  0CH2CH2C0 

Molecular  Weight  -  72.1 

Roil inq  Point  -  155  C 

Melting  Point  -  -  33.4  C 

Solubility  in  Water  -  Soluble 
Additional  Information  - 

-  Synonyms:  2-  Oxetanone;  Betaprone;  Hydracrylic  Acid  ^-Lactone; 
3  -  Hydroxypropionlc  Acid  Lactone;  2-  Oxetanone;  Propanolide; 
Propiolactone;  $-  propionolactone;$  -  proprolactone;  Propionic 
Acid  3  Hydroxy   $-  Lactone 

-  Colorless  liquid;  pungent  odor 

-  Soluble  in  alcohol  and  organic  solvents 

-  slowly  hydrolyzed  to  hydrocrylic  acid 


II     HEALTH  EFFECTS  (see  Toxic  Hazard  bating  Code): 

Inhalation      Irritant 
Acute  Local  -  3 

Acute  Systemic  -  3 

Chronic  Local  -  3 

Chronic  Systemic  - 

Additional  Information  - 

-  a  strong  irritant.  Most  toxic  of  the  lactones 

-  has  produced  skin  cancer  in  experimental  animals 

-  recognized  as  a  carcinogen  by  OSHA  (U.S.),  Germany  Sweden 


/,  j 


P  -  PROPIQLACTONF  (2) 

III     OCCUPATIONAL  AND  ENV IRONMfNTAl.  AIR  STANDARDS 


A .  Ontario  Environmental  Air  Standards: 
Point  of  Impingement  (half-hour  average) 

Average  Concentration  over  24  hours  - 

B.  Ontario  Occupational  Health  Guidelines: 

Thr2'hold  Limit  Valuo  - 
(Over  8  Hours)  - 

C.  Occupational  Standards  (TLV)  Elsewhere: 
West  Germany 

Sweden 

D.  AHHitlnnal  TnfrD-matinn ; 


U.S.  Occupational  Standard:  Carcinogen 


IV       COMMENTS 


-  Used  as  an  intermediate  in  organic  synthesis 

-  medical  use  as  a  sterilizing  agent  for  vaccines,  plasma 


f.  4 


RESORCINOL 
I     PRCIPRTILS 


Physical  State  (ambient  temp.)  -  5 

Vapour  Pressure  (25°C)  -  1  m*>  Hg  at  108.4  C 

Chemical  Formula  -  c  H   (0H\ 

Molecular  Weight  -  110.1 

Boiling  Point  -  276.5  C 

Melting  Point  -  HOC 

Solubility  in  Water  -  Soluble 

Additional  Information  - 

-  Syncnyms:  1,3  -  benzenediol,  Resorcin,  m-Dihydroxybenzene 

-  white  crystals;  acquires  pink  color  on  exposure  to  air  and 
light 

-  unpleasant  sweet  taste 

-  soluble  in  alcohol  and  common  organic  solvents 

-  belongs  to  Phenol  class  of  aromatic  organic  compounds 


U    HEALTH  EFFECTS  (see  Toxic  Hazard  Rating  Code): 

Inhalation      Irritant 
Acute  Local  - 
Acute  Systemic  - 
Chronic  Local  - 
Chronic  Systemic  - 


rtdditional  Information  - 

-  compare  health  effects  to  those  of  Phenol 

-  primarily  a  skin  irritant.  Can  cause  injury  to  eyes  and 
dermatitis 

-  can  cause  systemic  effects  by  acting  as  a  blood  and  nerve 
poison 

-  can  be  absorbed  through  the  skin  when  in  solution 


/  i 


RESORCINOL  (2) 

1 1 1     OCCUPATIONAL  A»l)  LNVIRQNHfNTAl.  AIR  STANDARDS: 

A.  Ontnrio  Envirnnmpntal  Air  Standards: 


Point  of  Impfngement  (half-hour  average)  - 
Average  Concentration  over  21  hours  - 


B .  Ontario  Occupational  Health  Guidelines: 

Threshold  Limit  Value  -  10  pom,*  45,000  ug/m3 

(Over  3  Hours)  - 

C .  Occupational  Standards  (TLV)  Elsewhere: 
West  Germany 

Sweden 


i  •  *  '  u  11  1   I   v.  1  i  1 1  iki  ■        ill  r  WI  liiiltf  lull  . 


IV       f'OMMLMTS 


pharmaceuticals  and  medicine,  pigments  and  dry  colors, 
plastics  and  synthetic  resins,  rubber. 


SCLEIIIUM    AND    SELENIUM    COMPOUNDS 


I   PROPERTIES 


Compound  Formula  Mol . 

wt. 


Se 1 eni  urn  Se  78 . 96 


Diethyldithio-    SeQsC(S)N  672.1 

carbamate  (C?H5^  ?1   4 

Dioxide  SeO„  110.96 


P         V.P. 

3. P. 

M.P. 

Sol 

St"    25C 

C 

C 

In 

H20 

s 

685 

217 

INSOL. 

s 

S      0.15 
(30C) 

340-350 
subl . 

V.SC 

Selenous  H-SeO,  128.97  S  decomp.    70   V. SOI 

Acid  c        J 


Selenites  t?-y.  Na2Se03.5H20  263.01  S 


SOL 


Hexafluoride  SeFg  192.95  G  -34.5         -46.6         SOL 


II  HEALTH  EFFECTS   (see  Toxic  Hazard  Rating  Code): 

Inhalation  Irritant 

Acute  Local   -  2 

Acute  Systemic  -  2-3 

Chronic  Local    - 
Chronic  Systemic  - 

Additional    Information  - 

-  dust    fumes    of    Se    can    cause    serious    irritation    of   eyes    and 
respiratory    tract 

-  suspected    carcinogen    of    liver,    thyroid 

-  inorganic    selenium   compounds    cause    dermatitis 


SELENIUM    AND    SELENIUM    COMPOUNDS    (2) 
1 1 1  OCCUPATIONAL  AND  rriyiRP«MFHTAL  A I  R_ST  ATI  HARDS: 

A .  Ontario  Environmental   Air  Standards: 

Point  of  Impingement   (half-hour  average)  -     Selenium:      20   ug/m 

Average  Concentration  over  24  hours  - 

B.  Ontario  Occupational   Health  HnideHnes: 

3 
Threshold  Limit  Value  -        Se    comoounds:  200    ug/m    (as    Se) 

(Over  8  Hours)  -  Se   hexaf luoride:  .05ppm;    400    ug/n_\ 

C.  Occupational   Standards  (TLV)  Elsewhere:  fua/m^) 
West  Germany                  Se   compounds:  100 

Sweden  Se    compounds:  100 

y,     «!iciici»mfli    iru  urination: 


-  U.S.    TLV    of   200    ug/m      for    Se    compounds    is    adopted    to 
prevent   systemic   effects    and   minimize    irritation   of 
eyes    and    resDirator"    tract., 

-  Soviet    TLV    (1959)    100    ug/mJ 


IV       COMMENTS 

-  used  in  electronics  industry,  photographic  industry, 
and  in  glass  manufacture 

-  added  to  stainless  steel  and  copper  alloys  to  increase 
machi  nabi 1 i  ty 


SODIUM  CYANIDE 
I     PROPERTIES 

Physical  State  (ambient  temp.)  -  $ 

Vapour  Pressure  (2S°C)  -  1  mm  Hg  (?  817  C 

Chemical  Formula  -  ^a  CN 

Molecular  Weight  -  ".0 

Boiling  Point  -  1496  C 

belting  Point  -  563'7  C 
Solubility  in  Water  - 
Additional  Information  - 


Soluble 


white,  crystalline  powder 

slightly  soluble  in  alcohol 

aqueous  solutions  strongly  alkaline;  decomposes  rapidly  on 

standing 


II     HEALTH  EFFCCTS  (see  Toxic  Hazard  Rating  Code): 

Inhalation      Irritant 
Acute  Local  - 
Acute  Systemic  - 
Chronic  Local  - 
Chronic  Systemic  - 


Additional  Information  - 

-  non-toxic  systemically 

-  prolonged,  low-level  exposure  may  cause  loss  of  appetite 
weakness,  nausea,  and  symptoms  of  irritation  of  upper  respiratory 
tract  and  eyes. 


SODIUM  CYANIDE  (2) 
1 1 1     OCCUPATIONAL  AND  ENVIROHMFNTAI.  AIR  STANDARDS: 

A .  Ontario  Environmental  Air  Standards: 
Point  of  Impingement  (half-hour  average)  - 

Average  Concentration  over  21  hours  - 

B .  Ontario  Occupational  Health  Guidelines: 

Threshold  Limit  Value  - 
(Over  8  Hours)  - 

C .  Occupational  Standards  (TLV)  Elsewhere: 
West  Germany 

Sweden 

a  «   i  ■.■!.•,  ,,i      t ..  jt  ,     „  .  «.  *  _  .„  , 

■  /■         nuti  i  i,  nniri  i       up'  i'i  kki  i,  iu'i, 

-  U.S.  Occupational  Standard:  5000  ug/m  (time  weighted  average) 


IV       COMMENTS 


-  used  in  extraction  of  gold  and  silver  from  ores 

-  used  in  electroplating  and  treatment  of  metals 

-  used  in  production  of  hydrocyanic  add 

-  used  1n  manufacture  of  pigments,  dyes,  insecticides 


SODIUM  FLUORIDE 
I     PROPf RTICS 

Physical  State  (ambient  temp.)  -  S 

Vapour  Pressure  (25°C)  -  1  mm  Hg  at  1077  C 

Chemical  Formula  -  Na  P 

Molecular  Height  -  42-° 

Boiling  Point  -  1700  C 

Melting  Point  -  "3  c 

Solubility  in  Water  -  Soluble 

Additional  Information  - 

-  Synonym:  VllUaumite 

-  Clear,  lustrous  crystals  or  white  powder 


II     HEALTH  EFFECTS  (see  Toxic  Hazard  Rating  Code): 

Inhalation      Irritant 
Acute  Local  -  3 

Acute  Systemic  -  3 

Chrcnic  Local  -  ] 

Chronic  Systemic  -  3 

Additional  Information  - 

-  highly  toxic  by  inhalation  or  ingestion 

-  strong  irritant  to  tissue 


SODIUM  FLUORIDE  (2) 
1 1 1     OCCUPATIONAL  AND  ENVIRONMENTAL  AIR  STANDARDS: 

A.  Ontario  Environmental  Air  Standards: 


Total  Fluorides 


Point  of  Impingement  (half-hour  averaqe)  -    ,  ■» 

y       (APR-OOT)  8.6  ug/m^ 
(OCT-APR)  17,2  ug/mJ 

Averaqe  Concentration  over  24  hours  -  -» 

(APR-OCT)  1.72  ug/m, 

(OCT-APR)  3.44  ug/mJ 

C.  Ontario  Occupational  Health  Ouidellnes: 

Threshold  Limit  Value  - 
(Over  3  Hours)  - 

C .  Occupational  Standards  (TLV)  Elsewhere: 
West  Germany 

Sweden 


r     1  J  J  £  i-  -■  —  .1   t.c.   ..■.,•,. 
■*   *    M I  I  v.  I  I  « .  I  1 1 '  I  r»  i   i  ■  i  i  ■  "  ■  ■  i ti  ^  i  * /  i  v 


3 
U.S.  Occupational  Standard:  5500  ug/m 

(time  weighted  average) 


IV       COMMENTS 


Used  in  fluoridation  of  water  supplies,  treatment  of  steel, 
wood  preservative,  insecticide,  rodentlcide,  electroplating, 
chemical  cleaning,  glass  manufacture. 


*  '  .-/ 


STYRENE  MONOMER 

I   PRornnE:; 


Physical  State  (ambient  temp.)  -  L 

Vapour  Pressure  (25°C)  -  7-21 

Chemical  Formula  -  CgHgCHCH^ 

Molecular  Weight  -  104-1 

Boiling  Point  -  146  c 

Melting  Point  -  -31  C    . 

Solubility  in  Water  -  Insoluble 

Additional  Information  - 

-  Synonyms:  Phenyl  Ethylene,  V-inylbenzene,  Clnnamene 

-  Colorless  Liquid:  penetrating  aromatic  odor 

-  Soluble  in  alcohol  and  ether 

-  Readily  undergoes  polymerization  when  heated  or  exposed  to  light 


II    HEALTH  EFFECTS  (see  Toxic  Hazard  Rating  Code): 

Inhalation      Irritant 
Acute  Local  -  2 

Acute  Systemic  -  2 

Chronic  Local  - 
Chronic  Systemic  -  2 

Additional  Information  - 

-  can  cause  irritation  and  injury  to  eyes  at  vapor  concentrations 
greater  than  200  ppm 

-  toxic  effects  usually  transient 

-  narcotic  at  high  concentrations 

-  symptoms  of  "styrene  sickness",  after  exposure  to  vapor  or 
mist,  include  headache,  fatigue,  depression,  stupor,  and 
Incoordination. 


STYRENE  MONOMER  (2) 
1 1 1     OCCUPATIONAL  AND  EMV T RO^JMT  NTAI.  AIR  STANDARDS: 

A.  Ontario  Environmental  Air  Standards: 

Point  of  Impingement  (half-hour  average)  -  Tentative  Deslqn 

Average  Concer.trailcn  over  21  hours  - 


Standard:  400  ug/m3 


B .  Ontario  Occupational  Health  Guidelines: 

Threshold  Limit  Value  -  100  ppm;  420000  ug/m3 

(Over  3  Hours)  - 

C.  Occupational  Standards,  (TLV)  Elsewhere,:   *, 
— (ppm) ::^~ iug/mJ) 

West  Germany         100         420000 
Sweden  50         210000 


-U.S.  TLV  of  100  ppm  is  set  on  basis  of  human  response 
-  American  National  Standards  Institute  TLV:  100  ppm 
-U.S.  OCCUPATIONAL  STANDARD 

Time  Weighted  Average:  TOO  ppm 

Ceiling  Value:  200  ppm 

Peak  Value:  600  ppm  (5  min/3  hours) 


IV       COMMENTS 


-  important  Intermediate  in  chemical  synthesis. 
Widely  used  1n  manufacture  of  plastics,  synthetic 
rubber,  and  resins. 


SULFURIC  ACID 
I     PROPERTIES 


Physical  State  (ambient  temp.) 
Vapour  Pressure  (25°C)  - 
Chemical  Formula  - 
Molecular  Weight  - 
Boil ing. Point  - 
Melting  Point  - 
Solubility  in  Water  - 
Additional  Information  - 


.000160  mm  Hg 
H2S04 
98.08 
338  C 
10.36  C 
Very  Soluble 


II     HEALTH  EFFECTS  (see  Toxic  Hazard  Rating  Code) 


Inhalation 


Acute  Local  - 
Acute  Systemic  - 
Chronic  Local  - 
Chronic  Systemic  - 

Additional  Information 


Irritant 


-  prolonged  Inhalation  may  cause  chronic  bronchitis.  Severe  exposure 
may  cause  chemical  pneumonitis 

-  inhalation  of  concentrated  vapour  can  cause  serious  lung  damage 

-  prosion  of  tooth  enamel  of  acid  plant  workers  has  been  reported 

-  fumes  and  mists  cause  coughing  and  irritation  of  mucous  membranes 
of  eyes  and  upper  respiratory  tract 

-  frequent  skin  contact  causes  dermatitis 


SULFURIC  ACID  (2) 
1 1 1     OCCUPATIONAL  Ajjfl  ENVIRONMENTAL  Mil  STANDARDS: 

A.  Ontario  Environmental  Air  Standards: 

3 

Point  of  Impingement  (half-hour  average)  -  100  ug/m 

Average  Concentration  over  2*   hours  - 

B .  Ontario  Occupational  Health  Huidelines: 

Threshold  Limit  Value  -  100°  u9/m 

(Over  8  Hours)  - 

C .  Occupational  Standards  (TLV)  Elsewhere:     - 

ug/m 
West  Germany  .-„ 

Sweden  100° 


U.S.  TLV  of  1000  ug/m3  is  adopted  to  prevent  Irritation  of 
respiratory  passages  and  Injury  to  teeth 
Soviet  and  Czechoslovokia  TLV  1000  ug/m3 


IV       COMMENTS 


-  about  42%  used  in  manufacture  of  phosphate  fertilizers,  and 
9%   used  in  petroleum  refining 

-  other  uses  include  manufacture  of  (NH4)2  S04  (6%),  pigments 
(5%),  explosives  (3%) 

-  used  1n  manufacturing  of  alcohol  (2*),  steel  pickllno  (2%) 
uranium  processing  (2%)  ,  copper  ore   leaching  (2%) 

-  for  miscellaneous  chemicals  and  various  other  uses  (24%) 


/ 
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TELLURIUM  AND  TaLURIUM  COMPOUNDS 
I   PROPERTIES 


Compound 


Formula 


Tellurium 

Te 

Dioxide 

Te02 

Hexafluoride 

TeF6 

Tellurites 

e 

?• 

Na2Te03 

Hydride 

H2Te 

Mol. 
wt. 


P 

St. 


V.P. 


127.6  S 

159.6  S 

241.6  G 

221.58  S 

129.62  G 


B.P. 

M.P. 

Sol 
In 

C 

C 

H20 

990 

450 

INSOL. 

1245 

733 

INSOL. 

-37.6 

SL.SOL 
SL.SOL 

-2^2 

-48.9 

V.SOL 

II 


HEALTH  Fi-TECTS   (see  Toxic  Hazard  Rating  Code): 


Inhalation 


Irritant 


Acute  Local  - 
Acute  Systemic  - 
Chronic  Local  - 
Chronic  Systemic  - 


Additional  Information  - 

-  relatively  low  toxicity.  Exposure  leads  to  garlic  Hke  odor 
being  Imparted  to  breath,  sweat. 

-  heavy  exposures  may  result  in  headache,  drowsiness,  metallic 
taste,  loss  of  appetite,  nausea.  Large  doses  can  be  fatal, 

-  the  gaseous  hexafluoride  Is  highly  toxic  as  1s  the  unstable 
hydrogen  telluride 


TELLURIUM  AND  TELLURIUM  COMPOUNDS  (2) 
III     OCCUPATIONAL  AND  ENVIRONMENTAL  AIR  STANDARDS: 


A .  Ontario  Environmental  Air  Standards: 

Tentative  Standard: 

Point  of  Impingement  (half-hour  average)  -  Tellurium:  30  ug/m3 

(all  compounds  as  Te) 

Average  Concentration  over  24  hours  - 


B.  Ontario  Occupational  Health  fJuldeHnes: 

Threshold  Limit  Value  -      Tellurium:    100  ug/m3 

(Over  8  Hours)  -  Tellurium  Hexafluoride:  0.02  ppm 

200  ug/m3 

C .  Occupational  Standards  (TLV)  Elsewhere: 
West  Germany     Tellurium:   100  ug/m3 


Sweden 


■j.     hoo  i  cion^i    inTonration: 


Soviet  TLV  (1967)  for  Tellurium:     10  ug/m3 


IV       COMMENTS 


-  used  as  an  additive  to  metals:  lead,  steels,  copper 

-  used  in  rubber  vulcanization;  added  to  glass  and  ceramics  as  a 
coloring  agent 

-  used  in  electronics  industry 


TETRACHLOROCTHYLENE 
PROP:RTIL~S 


Physical  State  (ambient  temp.) 
Vapour  Pressure  (25°C)  - 
Chemical  Formula  - 
Molecular  Weight  - 
Roiling  Point  - 
Melting  Point  - 
Solubility  in  Water  - 
Additional  Information  - 


17.8  nm  Hg 

cci2cci2 

165.8 
121.2  C 
-23.4  C 
Insoluble 


Synonym:  perch loroethylene,  carbon  dlchlorlde 
colourless  liquid 
odour  like  chloroform 
extremely  stable  chemically 
miscible  with  alcohol,  ether  and  oils 


II 


HEALTH  EFFECTS  (see  Toxic  Hazard  Rating  Code): 


Inhalation 


Acute  Local  - 
Acute  Systemic  - 
Chronic  Local  - 
Chronic  Systemic  - 


Irritant 


Additional  Information  - 

-  irritant  to  eyes,  skin  and  respiratory  tract 

-  moderately  toxic  by  skin  absorption 

-  anesthesic  affect  upon  the  nervous  system 

-  ingestion  may  cause  damage  to  the  gastrointestinal  tract 

-  subject  of  current  OSHA  carcinogenesis  inquiry 


Ill 


TETRACHLOROETHYLENE   (2) 

OCCUPATIONAL  AND  ENVIRONMENTAL  MR  STANDARDS: 


A.  Ontario  Environmental  Air  Standards: 


Point  of  Impinqsment  (hjlf-hour  average) 


Average  Concentration  over  24  hours 


Ontario  Occupational  Health  Guidelines : 


Threshold  Limit  Value 
(Over  8  Hours)  - 


100  Dpm;  670000  ug/irT 


C .  Occupational  Standards  (TLV)  Elsev/here: 

"TppmT"        (ug/m3) 
West  Germany 


100 


6701)00 


Sweden 


30 


200000 


Additional  Information: 


-  Soviet  TLV(1967) 

7  pom 

-  Czechoslovakia  TLV(1969) 

37ppm 

-  American  National  Standards 

Institute  TLV{1967) 

1 OOopm 

-  U.S.  Occupational  Standards 

Time  Weighted  Average: 

1  OOpOTTI 

Ceiling  value: 

200pom 

Peak  value: 

300ppm  (5  min/3hours) 

IV 


COMMENTS 


-  dry  cleaning  solvent 

-  vapour-degreasing  solvent 

-  drying  agent  for  metals 


#»•  •  ,•* 


TITANIUM  DIOXIDE 
I     PROPERTIES 

Physical  State  (ambient  temp.)  -  s 

Vapour  Pressure  (25°C)  - 

Chemical  Formula  -  Tl02 

Molecular  Weight  -  79'90 

Boiling  Point  - 

u  u,.,  «,,..  1860  C  (decomposes) 

Melting  Point  - 


Solubility  in  Water 
Additional  Information 


Insoluble 


Synonyms:  Titanic  Anhydride;  Titanic  Acid  Anhydride; 
Titanic  Oxide;  Titanium  White;  Rutlle 
white  to  black  powder  depending  on  purity 


II     HEALTH  EFFECTS  (see  Toxic  Hazard  Rating  Code): 

Inhalation      Irritant 

Acute  Local  - 
Acute  Systemic  - 
Chronic  Local  - 
Chronic  Systemic  - 

Additional  Information  - 

-  Generally  regarded  as  a  nuisance  dust 

-  very  high  concentrations  may  cause  Irritation  of  the 
respiratory  tract 


TITANIUM  DIOXIDE     (2) 
III     OCCUPATIONAL  AND  ENVIRONMENTAL  AIR  STANDARDS: 

A.  Ontario  Environmental  Air  Standards: 

Point  of  Impingement  (half-hour  average)  -    Titanium  Compounds 

100  ug/m3  (as  T1) 

Average  Concentration  over  24  hours  - 

6.  Ontario  Occupational  Health  Guidelines: 

Threshold  Limit  Value  -  10000  ug/m3 

(Over  8  Hours)  - 

C.  Occupational  Standards  (TLV)  Elsewhere: 
West  Germany 

Sweden 

D.  Additional  Information: 


IV       COMMENTS 


TiO?  1s  the  principal  white  pigment  of  commerce.  Consumption 
1s  as  follows  (with  percentages  of  total  production): 


Paints 

60% 

Paper 

14* 

Plastics 

]2% 

Printlnq 

Inks 

remaininq  uses  include  rubber,  ceramics,  and  textiles 


TOLUENE 

i    properties 


Physical  State  (ambient  temp.)  -  L 

Vapour  Pressure  (25°C)  -  26.8  mm  Hg 

Chemical  Formula  -  CH,C£HC 

•i  b   5 

Molecular  Weight  -  92.15 

Boiling  Point  -  110-7  c 

Melting  Point  -  -94.5  C 

Solubility  in  Water  -  Insoluble 

Additional  Information  - 

-  Synonyms:  Methyl  benzene,  Phenyl methane,  Toluol 

-  Colorless  liquid;  benzene-like  odor 

-  Soluble  in  alcohol,  ether,  chloroform  and  many  organic 
liquids 

-  Chemically,  behaves  much  like  benzene 


II     HEALTH  EFFECTS  (see  Toxic  Hazard  Rating  Code): 

Inhalation      Irritant 
Acute  Local  -  1 

Acute  Systemic  -  2 

Chronic  Local  -  ' 

Chronic  Systemic  -  2 


Additional  Information  - 

-  narcotic  in  high  concentrations 

-  chronic,  low-level  exposures  may  cause  anemia.  However  much 
less  toxic  than  benzene.  No  bone  marrow  injury  as  with  benzene. 


TOLUENE  (2) 
1 1  r     OCCUPATIONAL.  AND  ENVIRONMENTAL  AI R  STANDARDS: 

A .  Ontario  Environmental  Air  Standards: 

Point  of  Impingement  (half-hour  average)  -    2000  ug/m3 

Average-  Concentration  over  21  hours  - 

B .  Ontario  Occupational  Health  Guidelines: 

Threshold  Limit  Value  -  (skin)    100  ppm;  375000  ug/m3 
(Over  3  Hours)  - 

C.  Occupational  Standards  (TLV)  Elsewhere: 

.  ,  ..  tppm)       (ug/m3) 

West  Germany  (skin)      m  "Tioodo" 

Sweden  (skin)         100         375000 


IV 


n     n  :  j  .'  i.  .■  .  ,  .  i   t  _  -  „  . ., tj^._ 

■f   -      MUtJ»l,tf|«HM    Mil  Ul  tHUL  (UM 


-  U.S.  TLV  of  100  ppm  is  set  on  basis  of  irritative  and  narcotic 
effects  observed  in  workers  exposed  at  concentrations  of  200  ppm 
or  higher. 

-  Soviet  TLV  (1967)  14  ppm 

-  Czechoslovokia  TLV  (1969)  50  ppm 

-  American  National  Standards  Institute  TLV  (1967)  200  ppm 
-U.S.  Occupational  Standard,  time  weighted  average:  200  ppm 

Ceiling  Value  300  ppm 

Peak  Value:  500  ppm   (10  min.) 


comment: 


-  about  50%  is  used  as  source  of  benzene 

-  used  in  synthesis  of  several  organic  compounds 

-  used  in  manufacture  of  phenol 

-  used  as  a  solvent  for  many  organic  compounds 


TOLUENE  -2,4  -  DIISOCYANATE 
I     PROPERTIES 

Physical  State  (ambient  temp.)  -  L 

„     _  totiOr\  0.01  mm  Hg  at  20  C 

Vapour  Pressure  (25  C)  -  ' 

i,  CKXftH,  (NC0)2 

Chemical  Formula  -  3  6  J     ' 

Molecular  Weight  - 

Boiling  Point  - 

Melting  Point  - 

Solubility  in  Water  - 

Additional  Information  - 


174.16 

251  C 
20  C 
Reacts  with  water. 


Synonyms-  TDI;  2,4  -  Toluene  Dilsocyanate,  meta-tolylene  diisocyanate 

clearffaintly  yellow  liquid  ;  darkens  on  exposure  to  sunlight 

sharp,  pungent  odor 

reacts  with  water  producing  C02  t  ,uontc 

soluble  in  ether,  acetone,  andSther  organic  solvents. 


II    HEALTH  EFFECTS  (see  Toxic  Hazard  Rating  Code): 

Inhalation      Irritant 

3 
Acute  Local  - 

Acute  Systemic  - 

3 
Chronic  Local  - 

Chronic  Systemic  - 

Additional  Information  - 

-  hiahlv  toxic  by  ingestion  and  inhalation 

-  particularly  irritating  to  eyes.  Also  Irritating  to  sk,n  and 

-  capatuT/prodocing  severe  dermatitis.  Also  severe  bronchial 

spasms. 


TOLUENE  -2,4  -  DIISOCYANATE        (2) 
III     OCCUPATIONAL  AND  ENVIRONMENTAL  AIR  STANDARDS: 


A.  Ontario  Environmental  Air  Standards: 

Point  of  Impingement  (half-hour  average)  -    1.0  ug/m 

Average  Concentration  over  2<*  hours  - 

B.  Ontario  Occupational  Health  Guidelines: 

Threshold  Limit  Value  -(cei!1ng)0.02  ppm;  120  ug/m3 
(Over  8  Hcurs)  - 

C.  Occupational  Standards  (TLV)  Elsewhere: 

,  (PPM)         (ug/m3) 
West  Germany! ceiling)   Q  Q2  JTT~ 

Sweden  (ceiling)       0.01  70 

0,  fl^ditip"*!  Information: 

-  Soviet  TLV  (1967)  0.07  ppm 


*V       COMMENTS 


-  used  in  the  manufacture  of  polyurethane  foams  and  other 
elastomers 


II 


1,1,1  -  TRICHLOROETHANE 

PROPERTIES 

Ph.yc1c.il  State  (ambient  temp.) 
Vapour  Pressure  (25  C)  - 
Chemical  Formula  - 
Molecular  Height  - 
Roilinq,  Point  - 

t 

Molting  Point  - 
Solubility  in  Water  - 
Additional  Information  - 


120  mm  Hg 
CH3CCt  3 
133.4 
74.1  C 
-  32.5  C 
Insoluble 


Synonyms:  *  -   tMchloroethane,  methyl  chloroform 

colourless  liquid  „„***- 

soluble  in  alcohol,  benzene,  and  acetone 


HEALTH  EFFECTS  (see  Toxic  Hazard  Rating  Code) 


Inhalation 


Acute  Local  - 
Acute  Systemic  - 
Chronic  Local  - 
Chronic  Systemic 


Irritant 

1 


Additional  Information  - 

-  narcotic  effect  in  high  concentration 

-  less  toxic  than  carbon  tetrachloride 

-  subject  of  current  OSHA  carcinogenesis  inquiry 


1,1,1  -  Trichloroethane  (2) 

1 1 1     OCCUPATIONAL  A:iP  FNVTPnNMrNTA!.  MR  STANDARDS: 

A.  Ontario  Fnvironmnntal  Air  Standards: 

Point  of  Impingement  (half-hour  average)  - 

Average  Concentration  over  24  hours  - 

8 .  Ontario  Occupational  Health  Guidelines: 

Threshold  Limit  Value  -  350  ppm;  1,900,000  ug/m3 
(Over  3  Hours)  - 

C .  Occupational  Standards  (TLV)  Flsewhere: 

(ppm)        (ug/nr) 
West  Germany  200  1 ,08P,000 

Sweden  100  540,000 

0.  Additional  Information: 


IV       COMMENTS 


solvent  for  cleaning  precision  instruments 
aerosol  propel  1  ant 
metal  degreasinq 
pesticide 


./■ 


TRICHLOROETHYLENE 
I  PROPnTIE! 


■  c 


L 


Physical  State  (ambient  temp.)  - 

t91firy  72.4  run  Hg 

Vapour  Pressure  [25  LJ   - 

CHClCClo 

Chemical  Formula  -  c 

Molecular  Weight  - 
Roiling  Point  - 

Melting  Point  - 

.  ,,  ,  SHqhtly  Soluble 

Solubility  in  Water  -  °"y  y 

Additional  Information  - 

-  Synonyms:  Ethylene  or  Ethinyl  Trichloride 

-  Colorless,  heavy,  mobile  liquid;  chloroform- like  odor 

-  miscible  with  common  organic  liquids 


131.4 
87.1  C 
-73  C 


II     HEALTH  EFFECTS  (see  Toxic  Hazard  Rating  Code): 

Inhalation      Irritant 


Acute  Local  - 
Acute  Systemic  - 
Chronic  Local  - 
Chronic  Systemic 


1 


Additional  Information  - 

.  inhalation  of  high  concentration,  """'"^^S'iKEji: 

and  drowsiness  „„,--- 

-  possibly  some  damage  to  liver  and  other  organs. 
<..hiect  of  current  OSHA  carcinogenic  Inquiry 

".  founS  to  be  carcinogenic  in  some  animal  experiments 

-  subject  of  current  OSHA  carcinogenesis  inquiry 


TRICHLOROETHYLENE  (2) 

1 1 1     OCCUPATIONAL  AND  ENVTROriMfNTAL  AIR  STANDARDS: 

A .  Ontario  Fnyironmental  Air  Standards : 

3 
Point  of  Impingement  (half-liour  average)  -     85000  ug/m 

Av2ra^c  Concentration  over  M  hours  - 

R .  Ontario  Occupational  Health  iiuiclel  ines: 

Threshold  Limit  Value  -  100  ppm;  535000  ug/m3 

(Over  8  Hours)  - 

C .  Occupational  Standards  (Tl 7)  Elsev/here:   - 

(ppm?  "        (ug/nr) 
West  Germany  5Q         2600Q0 

Sweden  30         160000 


-U.S.  TLV  of  100  ppm  is  set  on  basis  of  human  response 

-  Soviet  TLV  (1967)  2  ppm 

-  Czechoslovakia  TLV  (1969)  45  ppm 

-  American  National  Standards  Institute  TLV  (1967)  100  ppm 

-  U.S.  Occupational  Standard:  time  weighted  average  100  ppm 
Celling  Value:  200  ppm 

Peak  Value:  300  ppm  (5  min/2hour) 


r*     Ct?MHeiis 


-  About  95%  is  used  as  solvent  in  vapor  degreasing  applications 

-  Also  used  as  extraction  solvent  for  fats,  oils,  waxes,  1n  dry 
cleaning  operations,  organic  compound  synthesis,  and  as  an 
anaesthetic. 


VANADIUM  AND  VANADIUM  COMPOUNDS 
I  PROPERTIES 

Compound  Formula 


Mol. 

P 

V.P. 

B.P. 

M.P. 

Sol 

wt. 

St. 

In 

1 L. 

C 

i —   —  i 

C 

—  -  -    — 

H20 

i      ....... 

Vanadium              V              50.94  S           3000  1717  INSOL 

Pentoxide         V205               181.90  S           deccwy  690  SOL 

1750 

Trioxide          V203     -          149.90  S  1940  INSOL. 


11    HEALTH  FfTFCTS  {see  Toxic  Hazard  Rati  no  Code): 

Inhalation      Irritant 
Acute  Local  - 
Acute  Systemic  - 
Chronic  Local  - 
Chronic  Systemic  - 

Additional  Information  - 

-  Vanadium  compounds  act  as  irritants  to  eyes  and  respiratory  tract 

-  Pentavalent  compounds  (V2O5,  vanadates)  are  more  toxic  than  other 
forms 

-  Inhalation  of  V2O5  affects  the  respiratory  passages.  Tracheitis, 
bronchitis,  emphysema,  pulmonary  edema,  and  bronchial  pneumonia  may 
occur. 


VANADIUM  AND  VANADIUM  COMPOUNDS   (2) 
III     OCCUPATIONAL  AND  EHVI'SWWniTAI.  *AIR  STAffSASDS : 


A .  Ontario  Environmental  Air  Standards: 

all  forms:  5.0  ug/m^ 
Point  of  Impingement  (half-hour  average)  -        ^as  •* 


Average  Concentration  over  24  hours 


2.0  ug/rrf 


B .  Ontario  Occupational  Health  Guidelines 

Threshold  Limit  Value  -  Vanadium  Pentoxlde  (as  V) 

Dust:  500  uq/rrr 


(Over  8  Hours) 


g/r 
Fume:   50  ug/m^ 


C .  Occupational  Standards  (Tl.V)  Elsewhere : 


West  Germany 
Sweden 


Vanadium  Pentoxlde 

Dust: 
Fume: 


Dust: 
Fume: 


ug/m* 

500 
100 


500 

50 


0.       Arlrli  t  inna!     Tnfnr-ma  Mnn  ' 


COMMENTS 


Consumption  of  vanadium  is  largely  in  form  of  Ferrovanadlum 
for  manufacture  of  steels. 


VINYL  ACETATE  MONOMER 
PROPRJJCS 

Physical  State  (ambient  temp.)  -  L 

Vapour  Pressure  (25°C)  -  107.5  mm  Hg 

Chemical  Formula  -  CH3C00CHCH2 

Molecular  Height  -  861 

3oiling  Point  -  73  C 

Melting  Point  -  "10°  C 

r  i  t«n*,.  4-  n,4-ov-  Insoluble 
Solubility  in  water  - 

Additional  Information  - 

-  colorless  mobile  liquid.  Polymerizes  to  colorless,  transparent, 
solid  on  exposure  to  light 

-  Soluble  1n  most  organic  solvents,  including  chlorinated  solvents 

-  Usually  contains  an  Inhibitor  such  as  hydroguinone 


II     HEALTH  EFFFCTS  (see  Toxic  Hazard  Rating  Code): 

Inhalation 

Acute  Local  - 

Acute  Systemic  -  ' 

Chronic  Local  - 

Chronic  Systemic  - 

Additional  Information  - 

-  skin  and  eye  irritant.  Can  cause  allergic  response  in  skin 

-  high  concentrations  may  be  narcotic 

-  from  industrial  experience,  prolonged  exposures  toiow 
concentrations  (5-10  ppm)  do  not  produce  chronic  effects 

-  animal  experiments  show  low  toxicity 


VINYL  ACETATE  MONOMER   (2) 

III     OCCUPATIONAL  AND  ENVIRONMENTAL  AIR  STANDARDS: 

A.  Ontario  Environmental   Air  Standards: 
Point  of  Impingement   (half-hour  average)  - 

Average  Concentration  over  21  hours  - 

B.  Ontario  Occupational  Health  Guidelines: 

Threshold  Limit  Value  -  10  ppm;  30000  ug/m3 

(Over  8  Hours)  - 

C .  Occupational  Standards  (TLV)  Elsewhere:        , 

ippmj  (ug/nr) 

West  Germany  }Q  — jjjjj 

Sv/eden 


r>  -   1   ■.•._-._.  t      t  ..  r-    .  ..  -,  j-  s  ,.  _  . 
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COMMENTS 


raw  material  for  polyvinyl  acetate 


VINYLIDENE  CHLORIDE 
I     PHOPRTIES 

Physical  State  (ambient  temp.)  -  L 

Vapour  Pressure  (25°C)  -  630  mm  Hg 

Chemical  Formula  -  CH-CCl- 

Molecular  Weight  -  97.0 

Boil ing. Point  -  31 .6  C 

Melting  Point  -  -122  C 

Solubility  in  Water  -  Insoluble 
Additional  Information  - 

-Synonyms:  1 ,1-Dichloroethylene 

-  Colorless,  volatile  liguid.  Mild,  sweet  odor 

-  Soluble  in  organic  solvents 


fl    HEALTH  EFFECTS  (see  Toxic  Hazard  Rating  Code): 

Inhalation      Irritant 
Acute  Local  - 
Acute  Systemic  - 
Chronic  Local  - 
Chronic  Systemic  - 


Additional  Information  - 

-  irritant  to  skin  and  mucous  membranes 

-  narcotic  in  high  concentrations 

-  has  caused  liver  and  kidney  injury  in  experimental  animals 
-  subject  of  current  OSHA  carcinogenesis  inquiry 


VINYLIDINE  CHLORIDE  (2) 
1 1 1     OCCUPATIONAL  AND  ENVIRONHRiTAL  AIR  STANDARDS: 

A.  Ontario  Environmental  Air  Standards: 

Point  of  Impingement  (half-hour  average)  -     26,000  ug/m 

Average  Concentration  over  24  hours  - 

B.  Ontario  Occupational  Health  Guidelines: 

Threshold  Limit  Value  -  10  ppm;  40,000  ug/m3 

(Over  8  Hours)  - 

C .  Occupational  Standards  (TLV)  Elsewhere: 
West  Germany 

Sweden 


n     IJ-'C..'   --1  --  T .  j-J,.,  , 
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IV       COMMENTS 


intermediate  in  production  of  vinyl idene  polymer  plastics 

(Saran,  Velon) 

Also  used  in  adhesives.  Component  of  synthetic  fibers. 


XYLENES 


PROPEtT I rs 

Physical  State  (ambient  temp.) 
Vapour  Pressure  (25°C)  -  mm  H9 
Chemical  Formula  - 
Molecular  Weight  - 
Roiling  Point  - 
Meltinq  Point  - 
Solubility  in  Water  - 
Additional  Information  - 


meta 


ortho 


p_a_ra 


Liquid 

8.04 

6.55 

8.55 

C6H4 

(CH3)2 

106.2 

139  C 

144  C 

138  C 

47.9  C 

:           -25.2  C 
Insoluble 

13.3  C 

-  Synonyms:  m-»  o-,  p-xylol 

-  Colorless  liquid  or  white  crystalline  solid 

-  Soluble  in  alcohol,  ether,  and  many  organic  solvents 

-  Commercial  xylene  is  a  mixture  of  3  isomers.  Meta  and  para 
form  usually  predominate 


II     IIFUTH  FFFFXTS  (see  Toxic  Hazard  Rating  Code): 


Inhalation 


Acute  Local  - 
Acut?  Systemic  - 
Chronic  Local  - 
Chronic  Systemic 


Irritant 


Additional  Information  - 

-  may  be  narcotic  at  high  concentrations.  High  concentrations 
(200  ppm)  also  cause  irritation  to  eyes,  nose,  and  throat 

-  gastrointestinal,  neurological  disturbances,  injury  to  heart, 
liver,  kidneys,  nervous  system  found  among  xylene  workers. 
But  chronic  toxicity  not  well-defined  due  to  benzene  as  an 
impurity  in  commercial  xylene.  Xylene  is  less  toxic  than 
benzene. 


XYLENES      (2) 
1 1 T     OCCUPATIONAL  AND  ENVIRONMENTAL  AIR  STANDARDS: 

A .  Ontario  Environmental  A ir  Standards: 

Point  of  Impingement  (half-hour  average)  -     230°  u^m 

Average  Concentration  over  24  hours  - 

B .  Ontario  Occupational  Health  Guidelines: 

Threshold  Limit  Value  -  (skin)  100  ppm;  435000  ug/m3 
(Over  3  Hours)  - 

C.  Occupational  Standards  (TLV)  Elsewhere: 

(ppm)- ^/m3) 

West  Germany  (sk1n)     200        870,000 
Sweden  (skin)  100        435,000 


I  ■»  ■  MUM   I    I-  M'Utl  i        i  r*  *  im   mo  c  lull  , 


-  U.S.  TLV  of  100  ppm  is  adopted  to  prevent  Irritant  and 
narcotic  effects 

-  Soviet  TLV  (1967)  11  ppm 

-  Czechoslovokia  TLV  (1969)  45  ppm 

-  American  National  Standards  Institute  TLV(1970)  100  ppm 


IV       COMMENTS 


-  used  in  synthesis  of  organic  chemicals.  Also  in  manufacture 
of  pesticides,  dyes,  pharmaceuticals, 

-  used  in  non- leaded  automobile  fuels 

-  used  as  solvent  for  resins,  enamels  etc. 


ZINC  AND  ZINC  COMPOUNDS 
I  PROPERTIES 


Compound 


Formula 


Zinc  Zn 

Acetate  Zn(C2H3< 

Ammonium  Bisulphite 


Ammonium  Chloride 

Chloride 

Chromate 


ZnCl2 
ZnCrO, 


1,1 

Mol . 

P 

V.P. 

B.P.    M.P. 

Sol 

wt. 

St. 

c     c 

In 

H20 

h)2 

65.37 
183.46 

S 

s 

907    419 
decomp. 
200 

V.SOL. 

■ 

136.28 

s 

732    283 

V.  SOL 

181.36 

s 

INSOL. 

Dibutyldithio- 
carbamate 

Diethyl  " 
Dust 

2-Ethylhexoate 
Hydrosulphite 

Isodecanoate 


2nfsC(S)N(C4H9}2)2         474.2       S 

ZntsC(S}N(C2H5)2]2         361  "9 

Zn  65.37     S 


ZnS03.2H20 


Zn(C-i  «Hp-iOo )  p 

Lignosulphonates 
Mercaptobenzothi  azol e 
ilaphthenates  Zn(C6H5C00)2 

Neodecanoate 


181.46     S 


464.00     S 


319.7 


Nitrate, 

trihydrate 

Zn(N03)2.3H20 

243.43 

Oxide 

ZnO 

81.37 

Peroxide 

Zn02.  1/2  H20 

106.38 

Selenide 

ZnSe 

144.33 

Stearate 

Zn(C18H35  02) 

632.33 

Sulohate 

ZnSO. 

161.43 

104 


907         419.4     INSOL 


dissoc 
200 


128 


SOL 


SL.SOL 


45.5     V.SOL. 
1975         SL.SOL. 
DISSOC. 
>  1100         INSOL. 
130  INSOL 


dissoc. 

600  SOL 


Tallate 


Salt  of  tall  oil  mixture  of  rosin  acids  and  fatty  acids. 


ZINC  AND  ZINC  COMPOUNDS      (2) 
II     HEALTH  CFFT.CTS  (see  Toxic  Hazard  Rating  Code): 

Inhalation       Irritant 
Acute  Local  - 

Acute  Systemic  - 

Chronic  Local  - 

C-hronic  Systemic  - 

Additional  Information  - 

-  inhalation  of  zinc  oxide  fume  may  cause  metal  fume  fever.  But 
quick  recovery  generally  occurs 

-  zinc  chloride  fume  can  cause  damage  to  mucous  membranes  of 
respiratory  tract.  Inhalation  may  produce  severe  pneumonitis. 
It  1s  caustic  and  can  cause  ulceration  of  skin 

-  severa1  zinc  compounds  are  suspected  carcinogens  (Dibutyl  and  Dlmethyldith 
ocarbonate,  chromate  pigments) 


III     OCCUPATIONAL  AND  fUVTRONMrriTAi.  AIR  STANDARDS: 


A.  Ontario  environmental  Air-  StfintNirns: 

Point  of  Impingement  (half-hour  average)  -  all  forms:  100  ug/m3 

(as  Zn) 

Average  Concentration  over  ?A   hours  - 


R .  Ontario  Occupational  Health  Hi ri_d el  ines : 

Threshold  Limit  Value  -     Zinc  chloride  fume:  1000  ug/m 


(Over  8  Hours)  -  zinc  StearateT    1000o"ug/m" 


Zinc  oxide  fume:     5000  ug/m" 


C .  Occupational  Standards  (TLV)  F1  sewh_ere: 

ug/m 
West  Germany      Zinc  Oxide  Fume:         5000 


Sweden  Zinc  Oxide  Fume:         5000 

Zinc  Chloride  Fume:       1000 


D .  Additional  I n forma tion: 

-  Soviet  TLV  (1967)  and  Czechoslovakia  TLV(1969)  for  ZnO 
fume:   5000  ug/mJ 


*** 


05 , 06  Explanatory  Notes  for_Haza_rdous_Sub stances  Handbook 

Section  05.01 
Hazardous  Substances  List 

All  substances  on  the  Hazardous  Substances  List  (HASL)  are  considered  capable 
of  adversely  affecting  human  health  when  encountered  in  the  atmospheric  environ- 
ment at  low  to  moderate  dose. levels  (expected  environmental  doses). 

Changes  in  the  Hazardous  Substances  List  will  be  communicated  periodically  to 
all  parties  on  this  report's  mailing  list.  These  communications  will  probably 
be  in  the  form  of  revised  pages  which  are  to  be  inserted  in  the  Handbook  (sections 
05.01)  to  replace  outdated  versions  of  the  HASL.  All  changes  In  HASL  will  be 
dated. 

C ategory  A  Compounds : 

The  substances  in  this  category  are  judged  capable  of  causing  irreversible 

acute  response  or  chronic  illness  as  a  result  of  a  single  or  brief  exposure 

to  a  relatively  small  quantity  (low  dose).  These  substances  should  be  considered 

of  highest  priority. 

Category  B  Compounds: 

The  substances  in  this  category  are  considered  capable  of  causing  chronic  health 
effects  as  a  result  of  exposure  to  a  low  concentration  (typical  of  environmental 
exposure)  over  a  long  period  of  time.  These  substances  should  be  considered 
high  priority. 


Carcinogens: 

This  subgroup  within  Category  B  consists  of  substances  which  are  officially  recog- 
nized by  the  U.S.  Occupational  Safety  and  Health  Administration  (OSHA)  to  be 
carcinogenic  in  man. 
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Category  C  Compounds: 

The  substances  in  this  category  have  moderate  to  high  acute  (single  or  brief 
large  dose)  inhalation  toxicity,  but  low  chronic  Inhalation  toxicity  or  short 
atmospheric  persistence. 

Section  05.02 
Chemical  Usage  Identified  by  Industrial  Sector 

The  Industrial  Sector  Table  is  drawn  up  from  a  1974  Environment  Canada  report 
prepared  by  James  F.  MacLaren  Limited  (Reference  2  of  section  05.05).  The 
usage  data  is  up-to-date  information  (1970)  obtained  from  Statistics  Canada 
reports.  A  number  of  compounds  have  been  added  to  Include  all  substances  on 
HASL  as  well  as  a  few  related  compounds. 

Section  05.03 
Hazardous  Substances  Data  Base  Compilation 

The  Oata  Base  Table  1s  taken  in  its  entirety  from  the  1976  ARB  report  prepared 
by  James  F.  MacLaren  Limited  (Reference  1  of  section  05.05).  It  contains  toxi- 
city data  and  general  information  on  some  2500  industrial  chemicals  known  or 
supposed  to  be  used  in  Ontario.  The  usage  data  is  up-to-date  information  (1970) 
obtained  from  Statistics  Canada  reports.  This  table  was  the  starting  point  from 
which  HASL  was  drawn  up. 

The  references  listed  at  the  beginning  of  this  section  Indicate  the  literature 
sources  used  in  compiling  the  Oata  Base  Table. 

Section  05.04 
Ongoing  Priority  Substances 

This  section  contains  brief  summaries  on  "common"  or  well-known  pollutants 

which  are  currently  under  investigation  by  the  Technology  Development  and  Appraisal 

Section  of  ARB.  Detailed  emission  inventory  data  have  been  gathered  or  are   in 


the  process  of  being  gathered.   In  some  cases,  detailed  reports  have  been 
publ ished. 

Each  summary  is  self-contained;  each  summary  has  its  own  list  of  references. 
The  summaries  are  in  alphabetical  order  and  they  are  not  numbered.  With  this 
format,  additional  summaries  on  other  substances  could  be  added  periodically. 

Section  05.05 
Hazardous  Substances  Data  Sheets 

The  references  listed  at  the  beqinninn  of  this  section  indicate  the  literature 
sources  used  in  compiling  the  Data  Sheets.  The  references  are  grouped  under 
the  appropriate  sections  of  the  Data  Sheets. 

The  Data  Sheets  are  in  alphabetical  order.  The  individual  pages  are  not  numbered. 
With  this  format,  additional  Data  Sheets  on  other  substances  could  be  added 
periodically. 

I  Properties: 

All  temperatures  are  given  in  degrees  centigrade.  Vapor  pressures  (V.P.)  are 
given  in  millimeters  (mm)  of  Hg.  Unless  otherwise  specified,  vapor  pressures 
are   values  at  25  C. 

Wherever  possible,  a  description  is  given  of  the  characteristic  odor  of  substances 
More  quantitative  odor  information  is  given  in  the  Data  Base  Table  (Section  05.03) 
for  a  number  of  substances,  in  terms  of  odor  threshold  values.   It  should  be 
noted  that  the  values  which  are  quoted  in  the  Data  Base  Table  (section  05.03) 
represent  the  lowest  values  found  in  the  literature. 
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Unless  otherwise  indicated,  the  melting  and  boiling  points  which  are  given 
are  values  at  760  mm  Hg. 

Solubilities  in  water  are  expressed  as  follows:  insoluble  (insol.),  slightly 
soluble  (si.  sol.),  soluble  (sol.)  and  very  soluble  (V.  sol.). 

Abbreviations: 


P.  St.:  physical  state 

S:  solid      L:  liquid        G:  gas 

V.P:  vapor  pressure 

M.P.:  melting  point      R.P  :  boiling  point 

decomp:  decomposes 

sub! :  sublimes 

atms :  atmosphere 

P":  pjra       m-:  meta      0-:  ortho 

II  Health  Effects: 

The  Toxic  Hazard  Rating  (THR)  is  given  to  indicate  the  relative  toxicity  of 
different  substances,  and  is  defined  elsewhere  in  the  handbook.  The  THR  code 
is  used  by  Sax  (Reference  8  of  section  05.05)  to  describe  toxicity  by  various 
routes  of  exposure  including  inhalation,  ingestion,  skin  absorption,  irritation. 
However,  only  the  inhalation  and  irritation  toxicities  are  given. 

In  order  to  be  more  accessible  to  the  general  reader,  the  discussion  on  health 
effects  avoids  detailed  medical  terminology  and  is  deliberately  descriptive  rather 
than  precise.  Furthermore  the  emphasis  is  on  health  effects  arising  from  exposure 
to  the  substances  in  the  atmospheric  environment. 


Substances  are  referred  to  as  human  carcinogens  only  if  they  are  officially 
recognized  as  such  by  the  United  States  (OSHA,  ACGIH),  West  Germany,  and  Sweden. 
All  other  references  to  carcinogenicity  refer  to  experimental  results  in  animal 
toxicity  studies  (by  any  or  all  routes  of  exposures). 

Ill  Occupational  and  Environmental  Air  Standards: 

The  Ontario  Occupational  Health  Guidelines  are   identical  (with  only  a  few 
exceptions)  to  the  U.S.  Threshold  Limit  Values  (TLV),  drawn  up  by  the  American 
Conference  of  Governmental  and  Industrial  Hygienists  and  adopted  as  interim 
standards  by  the  U.S.  Occupational  Safety     Health  Administration. 

Threshold  Limit  Values  (TLV)  refer  to  airborne,  time-weighted  average  concentra- 
tions for  a  8  or  10  hour  work  day  and  40  hour  work  week.  They  represent  conditions 
under  which  it  is  believed  that  nearly  all  workers  may  be  repeatedly  exposed 
daily  without  adverse  effects. 

The  "Skin"  notation  does  not  mean  that  the  only  effects  of  a  specific  substance 
are  on  the  skin.  The  notation  refers  to  the  fact  that,  in  addition  to  effects 
produced  by  inhalation,  there  is  the  possibility  that  contact  with  the  skin 
(including  mucous  membranes  and  eyes)  either  by  airborne  or  direct  contact, 
will  lead  to  additional  exposure.  Furthermore,  with  this  additional  exposure, 
the  total  exposure  may  greatly  exceed  the  TLV  which  is  only  designed  for  airborne 
concentrations. 

Substances  with  a  "Ceiling"  designation  on  the  TLV  are  invariably  "fast-acting". 

The  Ceiling  value  represents  a  boundary  beyond  which  the  concentrations  should 

not  be  allowed  to  exceed.  By  contrast,  time  weighted  averages  permit  brief 
excursions  above  the  limit. 
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The  Swedish  TLV's  are  time  weighted  averages  (like  the  U.S.  values).  The 
West  German  TLV's  are   maximum  permlssable  concentrations,  although  brief 
excursions  over  the  limit  are  permitted. 

Where  possible,  the  basis  on  which  the  U.S.  TLV  1s  established  is  given.  In 
most  cases,  protection  against  impairment  of  human  health  1s  the  primary 
consideration. 

The  U.S.  Occupational  Standards  refer  to  the  standards  promulgated  under  the 
U.S.  Occupational  Safety  and  Health  Act  &f  1970.  The  standards  may  be  expressed 
in  terms  of  time-weighted  averages,  ceiling  values,  and  peak  values.  The  U.S. 
Occupational  Standard  is  given  only  if  it  is  different  *Vom  the  U.S.  TLV. 


